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Introduction 


During the summers of 1930, 1931, and 1932, extensive collections of para- 
sites of fishes were made at the Biological Laboratory of the Carnegie Insti- 
tution of Washington at Dry Tortugas, Florida. Dr. W. H. Longley was at 
that time engaged in his studies of the fishes of that region, and a very consider- 
able number and variety of fishes were made available to me for examination. 
Altogether, some 2039 fishes representing some 237 species of teleost fishes were 
examined. Several short papers (Manter, 1930; 1931; 1931a; 1932; 1933; 
1933a; 1935; 1937; 1940; 1942; 1945; 1946) and one longer paper dealing 
with trematodes from deepwater fishes (Manter, 1934) have been published. 
The present paper includes all the species of digenetic trematodes which 
could be identified with reasonable certainty, altogether some 189 species. 
Species reported previously are listed with the others partly to provide as 
complete a list as possible and partly to make a few corrections particularly 
in names of hosts. 


Linton (1910) reported on trematodes of the Tortugas region, and a few 
species were studied by Pratt (1916) and McCoy (1929, 1930). All the 
species reported by them are represented in my collections with the exception 
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of a single species, Hysterolecitha rosea Linton, 1910. Not included in this 
report are immature specimens; a few adults, of which a single specimen was 
obtained; and a number of Didymozoonidae preserved material of which 
seemed inadequate for satisfactory identification. 


The fish hosts were identified by the late Dr. W. H. Longley to whom the 
author is also indebted for continued interest and encouragement. During 
one summer (1932), Dr. Leighton Williams assisted in the collection of tre- 
matodes. Dr. Waldo Schmitt also assisted in the work directly and indirectly 
in many ways. 


The names of the hosts, identified by Dr. Longley, follow the form used 
in Longley and Hildebrand’s (1941) Systematic Catalogue of the Fishes of 
Tortugas, Florida. Common names are added where possible because they 
often give a quicker concept of the host. Since practically all of the fishes 
wete examined individually, it is possible to add data on the incidence of 
infection. 


Of the 189 species reported, 44 are new. Nine new genera are named. 
Nine genera and 15 species are reduced to synonymy with previously named 
genera or species. In addition to such synonyms, 44 new combinations are 


proposed. 


Much progress in the taxonomy of trematodes has been made since 1910. 
Linton’s descriptions are incomplete and inadequate in some respects and 
therefore, a number of species named by him are redescribed and reclassified 
in this paper. Linton’s pioneer work did give indication of the rich fauna of 
trematodes in the Tortugas area. My collections confirm the fact that, judging 
from the number of species, the group does indeed constitute a large element 
in the fauna and ecology of the region. Apparently, a large variety of these 
parasites has developed along with the great variety of fishes, molluscs, and 
crustaceans of the warmer seas. 


It is hoped that this survey will establish Tortugas as one of the 
localities where the trematode fauna is relatively well known. British marine 
fishes have been examined for trematodes over a period of many years, and 
Japanese parasitologists have described many species from the waters of 
Japan, but the trematodes of most regions are very incompletely known. 
Species of these parasites are so numerous, at least in warmer oceans, that 
some general conclusions might be possible from the knowledge of their geo- 
graphical distribution and host relationships. For example, as might be expected 
the trematodes of fishes of Bermuda are evidently much the same as those of 
fishes at Tortugas. Almost all the trematodes of Massachusetts fishes are 
different. Fishes of the colder seas harbor entirely different trematodes except 
that several of these northern species occurred in deepwater fishes at Tortugas. 
A marked similarity of the trematode fauna of Pacific fishes with trematodes 
of Tortugas has been found. Manter (1940) reported 23 species, or 28%, of his 
total number of species from the tropical American Pacific as occurring in both 
oceans. Four more species can now be added to that list (namely Bianium pli- 
citum, Pseudolepidapedon balistis, Pseudopecoeloides carangis, and Stephanos- 
tomum ditrematis) making 27 species or 33% of the Pacific list occurring in the 
Atlantic. Of the 189 species at Tortugas, about 13% were collected in the 
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Pacific. But the deepwater species should be excluded in that comparison since 
such fishes were not collected in the Pacific. The percentage of the shallow 
water Tortugas species found in the Pacific is about 17%. The trematodes of 
Woods Hole, Massachusetts are still not well known as many of Linton’s 
species need to be restudied but, so far as can be judged, surprisingly few 
Tortugas species occur there. Excluding three deepwater species, only 12 
Tortugas species (see page 378) have been reported from that region. This is 
only about 6% and very much less than the percentage found in the Pacific. 
Furthermore, in practically every case the host at Woods Hole is the same 
species serving as host at Tortugas, a condition not generally true in regard 
to those occurring in the Pacific. Apparently, barriers within the ocean itself 
are more effective than the present-day land barrier between the two oceans. 
The explanation lies in the fact that the present land barrier has not always 
existed. Various groups of free-living animals furnish similar evidence but 
the similarity of the trematodes frequently extends to specific identity. More 
evidence on problems suggested by such distribution of species will result 
from more complete knowledge of the marine trematodes of the world. The 
trematodes seem to constitute a group unusually well fitted to furnish such 
evidence. 


Type specimens of all new species described in this paper are deposited 
in the Helminthological Collection of the United States National Museum. 


Aspidogastrea 


1. LoBATOSTOMA RINGENS (Linton, 1907) Eckmann, 1932 
Fig. 1 


SynonyMs: Aspidogaster ringens Linton, 1907; Cotvlogaster chaetodipteri MacCallum, 


Hosts: Calamus calamus (Cuv. and Val.), saucer-eye porgy; in 2 of 20 hosts exam- 
ined; 5 specimens. Calamus bajonado (Bloch and Schneider),** grass porgy; 
in | of 15 hosts examined; 2 specimens. 


LocaTIon : Intestine or rectum. 


Discussion: Linton (1905:367, 397) reported this species from Micro- 
pogon undulatus and Trachinotus carolinus at Beaufort, North Carolina; 
(1907:104) from Iridio radiatus at Bermuda; and (1910:82-83) from 
Calamus calamus at Tortugas. He did not report it from Woods Hole. 
MacCallum and MacCallum (1913) report it from Trachinotus carolinus 
but give it no locality. Cotylogaster chaetodipteri MacCallum, 1921 from 
Chaetodipterus faber from Key West does not seem to differ materially 
from L. ringens and is here considered a synonym. 


My specimens have 18 or possibly 19 transverse, median grooves and 42 
marginal loculi. Various descriptions of the species record 16, 17 or 18 trans- 
verse grooves and either 36 or 42 marginal loculi. 

* New synonymy. 

** New host record. 
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Gasterostomata 


BUCEPHALIDAE 


The following list of fifteen gasterostomes is the same as that reported 
by Manter (1940a), except for a few changes in the names of hosts to bring 
them in accord with Longley and Hildebrand (1941). In all cases the gastero- 


stomes were collected from the intestine, the ceca, or both. 


2. BUCEPHALOPSIS ARCUATUS (Linton, 1900) Eckmann, 1932 
Host: Sphyraena barracuda (Linn.), barracuda; common. 


3. BUCEPHALOPSIS LONGOVIFERUS Manter, 1940 
Host: Sphyraena barracuda (Linn.), barracuda; in 8 of 15 hosts examined. 


4. BUCEPHALUS KATHETOSTOMAE (Manter, 1934) Manter, 1940 


Host: Kathetostoma albigutta Bean, stargazer; 60 fathoms; in 2 of 3 hosts exam- 
ined. 


5. BUCEPHALUS PRIACANTHI Manter, 1940 
Host: Priacanthus arenatus (Lacépéde), glass-eyed snapper; in | of 3 hosts examined. 


6. BUCEPHALUS SCORPAENAE Manter, 1940 
Host: Scorpaena plumieri Bloch; scorpion fish; in 3 of 3 hosts examined. 


7. BUCEPHALUS VARICUS Manter, 1940 


Hosts: Caranx bartholomaeci Cuv. & Val., yellow jack; in 1 of 2 hosts examined. 
Caranx latus Agassiz, jack; in | of 6 hosts examined. Caranx ruber (Bloch), 
runner; in 5 of 6 hosts examined. 


8. DoOLLFUSTREMA GRAVIDUM Manter, 1940 


Host: Gymnothorax moringa (Cuv.), moray; in | of 2 hosts examined. 


9. PROSORHYNCHUS ATLANTICUS Manter, 1940 


Hosts: Mucteroperca microlepis (Goode & Bean), gag; in | host examined. Myctero- 
perca venosa (Linn.), yellow-fin grouper, type host (=M. bonaci); in 2 of 
10 hosts examined. 


10. PROSORHYNCHUS OZAKII Manter, 1934 


Host: Epinephelus niveatus (Cuv. & Val.), snowy grouper; 90 fathoms; in | of 3 
hosts examined. 


11. PRoSORHYNCHUS PROMICROPSI Manter, 1940 


: Promicrops itaiara (Lichtenstein), jewfish; in 3 of 3 hosts examined. 


12. RHIPIDOCOTYLE BACULUM (Linton, 1905) Eckmann, 1932 


: Scomberomorus regalis (Bloch) (>), painted mackerel; in 1 of 3 hosts exam- 
ined. 


13. RHIPIDOCOTYLE ADBACULUM Manter, 1940 


: Scomberomorus regalis (Bloch), painted mackerel; in 1 of 3 hosts examined. 
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14. RHIPIDOCOYTLE BARRACUDAE Manter, 1940 
Host: Sphyraena barracuda (Linn.), barracuda; in 2 of 15 hosts examined. 


15. RHIPIDOCOTYLE LONGLEYI Manter, 1934 
Host: Synagrops bellus (Goode & Bean); 140 to 250 fathoms; in 5 of 17 hosts ex- 


amined. 


16. RHIPIDOCOTYLE NAGATYI Manter, 1940 
Host: Euthynnus alletteratus (Raf.), little tunny; in 3 of 3 hosts examined. 

Discussion: Jones (1943) has given a detailed description of “Skrjabini- 
ella aculeatus (Odhner, 1905)”. As has been noted by Dawes (1946:195) 
and by Crowcroft (1947:113), Jones’ attempt to establish Skrjabiniella as 
distinct from Prosorhynchus cannot be accepted. An anterior arc of vitelline 
follicles occurs in P. squamatus Odhner, 1905, the type of the genus Prosor- 
hynchus. If this character is to be considered generic then Skrjabiniella is a 
synonym of Prosorhynchus, a view now generally held; and the genus Goto- 
nius Ozaki, 1924 is available for the 11 species (listed by Crowcroft) with 
separated vitellaria. The follicles almost meet in P. rotundus Manter, 1940, 
and Yamaguti states that in Pseudoprosorhynchus synodi Yamaguti, 1938 
the follicles were in two lateral groups in life but confluent in his mounted 
specimen. However, I agree with Crowcroft that the vitellaria might well be a 
convenient basis for separation of two genera. 

Linton (1940) reported several gasterostomes from fishes of Woods 
Hole, Massachusetts. Most of them seem to me to be incorrectly named. 
Gasterostomum arcuatum is Bucephalopsis arcuatus (Linton, 1900) Eck- 
mann, 1932; Gasterostomum capitatum should be Rhipidocotyle capitatum 
(Linton, 1940) n. comb.; Prosorhynchus ovatus should be Bucephalopsis 
ovatus (Linton, 1900) Nagaty, 1937. The species identified by Linton as 
Prosorhynchus gracilescens (in Linton, 1940, p. 30) I consider to be Rhipi- 
docotyle transversale Chandler, 1935*. Nannoenterum baculum should be 
Rhipidocotyle baculum (Linton, 1905) Eckmann, 1932; and Nannoenterum 
gorgon should be Bucephalus gorgon (Linton, 1905) Eckmann, 1932. Except 
in the case of “Prosorhynchus gracilescens” no judgment is intended here 
regarding Linton’s identifications. 


Prosostomata 
PARAMPHISTOMATIDAE 


17. CLEPTODISCUS RETICULATUS Linton, 1910 
Fig. 2 
Host: Pomacanthus aureus (Bloch), black angelfish; in 6 of 14 hosts examined. Since 


this host is listed as P. arcuatus in my records (see footnote on p. 263), it is 
probably the same species reported by Linton. 


LocaTion : Intestine. 
Discussion: This trematode was not studied extensively and only a few 
details can be added to Linton’s description. Traces of pigment eye-spots 


* New synonymy. 
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are evident. The posterior half of the esophagus is provided with circular 
muscles as well as gland cells. The excretory tubes end blindly just posterior 
to the oral sucker and do not unite. There is one pair of large lymphatic 
vessels unbranched and somewhat sinuous in the middle region of the body, 
becoming much swollen and conspicuous opposite the two suckers. No other 
lymphatic vessel could be seen either from toto-mounts or cross-sections. The 
two vessels unite dorsal to the oral sucker near the anterior end of the body 
but end blindly posteriorly on each side of the acetabulum. The acetabulum 
contains vesicular pockets of lymph. 


Cleptodiscus was tentatively classified in the subfamily Schizamphistominae 
by Nasmark (1937). 


PRONOCEPHALIDAE 


18. Pleurogonius candibulus (Linton, 1910) n. comb. 


Synonyms: Himasomum candibulum Linton, 1910; Barisomum candibulum (Linton, 


1910) Price, 1931. 


Hests: Holacanthus ciliaris (Linn.)** (—Angelichthys ciliaris), queen angelfish; in 
Pomacanthus arcuatus (Linn.), black angelfish; in 2 of 3 hosts examined. 


LocaTIon: Intestine. 


Disussion: Mehra (1939) considered Barisomum a synonym of Pleurogo- 
nius but did not actually make the combination with the specific name. 


Actually, Barisomum is not, I believe, a synonym of Pleurogonius as is 
Himasomum. Mehra was following Price in considering Himasomum a 
synonym of Barisomum and implied the above combination. 


Study of 36 specimens of P. candibulus leaves no doubt that the excre- 
tory crura end blindly beside the esophagus just posterior to the nerve band 
across the esophagus and that Linton mistook the nerve band for the excretory 
system. In more than half of my specimens the terminations of the crura are 
clearly evident. Thus, one of the confusing points in the classification of the 
species is clarified and the species falls readily into the genus Pleurogonius. 
Oguro (1936), however, describes the union of the excretory crura in P. 
linearis Looss, 1901 and in P. ozakii Oguro, 1936. Whether the excretory 
pore is terminal or not depends on how much the posterior edge of the body 
is rolled in ventrally; it is a short distance dorsal to the actual edge of the 
body. In other respects, Linton’s description seems fairly complete and 
accurate. The thin, delicate, narrow body; the small, almost straight, parallel. 
not widely separated ceca which are practically without side branches; and 
the dorsal, anterior ridge readily distinguish P. candibulus from Barisomum 
erubescens Linton, 1910 from some of the same hosts. The differences between 
the two are very conspicuous even to the naked eye. Linton’s figures and 
descriptions evidently did not emphasize some of these differences, for Price 
(1931), Mehra, H. R. (1932), Mehra, R. K. (1939), and Prudhoe (1944) 


* | am assuming (see Longley and Hildebrand 1941: 151-152) that the field 
identifications of these hosts by Dr. Longley should be revised so that his P. arcuatus 
is actually P. aureus, and his P. paru is P. arcuatus. 

** New host record. 
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consider the two in the same genus and the latter author states “in all 
probability” they are the same species. It seems to me the differences are of 
generic significance. 


19. BARISOMUM ERUBESCENS Linton, 1910 
Fig. 3 
SynonyMs: Pleurogonius erubescens (Linton, 1910) Prudhoe, 1944. (Mehra (1939) 
considered Barisomum a synonym of Pleurogonius but he did not make the com- 


bination with the specific name); Monostomum pomacanthi MacCallum, 1916; 
Pleurogonius pomacanthi (MacCallum, 1916) Price, 1931.* 


Hosts: Holacanthus ciliaris (Linn.)** (—Angelichthys ciliaris), queen angelfish; in 
1 of 4 hosts examined. Holacanthus isabelita (Jordan and Rutter), angelfish; 
in 2 of 13 hosts examined. Pomacanthus arcuatus (Linn.), black angelfish; in 3 
of 3 hosts examined. Pomacanthus aureus (Bloch), black angelfish; in 2 of 3 
hosts examined. Linton (1910) recorded this species also from Scarus croicensis. 


Discussion: The genus Barisomum is being retained on the basis of the 
thick-set, relatively wide body; the absence of a dorsal ridge; the serpentine 
winding or undulations of the intestinal ceca; and the large, often bulbous 
branches on both inner and outer sides of the ceca. Two small, papilla-like 
projections near the posterior end of the body could be seen in 4 of 15 
specimens but they are evidently capable of complete retraction. The intestinal 
ceca approach each other three times, near the level of the genital pores, 
shortly anterior to the testes, and posterior to the testes. In most specimens 
these undulations were very conspicuous but in a few they were not pronounced 
although discernible. The cirrus sac is long and almost horizontal; the genital 
pores are close together and lateral to the left cecum. Eggs have a polar 
filament at each end. To the naked eye, these plump, flesh-colored trematodes 
are very different from the long, slender, more delicate P. candibulus some- 
times found in the same angelfish. Barisomum, in fact, seems to be most 
similar to Pyelosomum cochlear, notably in its broad body, undulating ceca, 
and relatively far lateral genital pores. It differs chiefly in lacking the dorsal 
ridge. 

The ceca of B. erubescens are usually well filled with a black material 
never seen in the ceca of P. candibulus. Monostomum pomacanthi MacCallum, 
1916 is reported by Price (1931:3) from exactly the same hosts from which 
I collected B. erubescens (considering P. arcuatus as P. aureus and P. paru as 
P. arcuatus—see footnote on page 262). Its body form and wide ceca are very 
different from P. candibulus. I believe the differences in MacCallum’s speci- 
mens from B. erubescens are due to distortion by heavy pressure in killing. 

Mehra’s (1939:122-125) attempts to fit Barisomum into the genus Pleu- 
rogonius are based entirely on Price’s conclusion that Himasomum is a syn- 
onym of Barisomum. Thus, since Himasomum has the dorsal ridge and 
Barisomum does not, he reasons that this is not a generic character. His reasons 
become largely invalidated if Barisomum is a genus distinct from Himasomum 
as I have concluded. Himasomum does indeed appear to be a synonym of 
Pleurogonius. 

* New synonymy. 

*® New host record. 
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MEGASOLENIDAE 


Genus HAPLADENA 


The genus Hapladena was named by Linton (1910) with Hapladena 
varia, from Acanthurus (—=Teuthis) hepatus and A. caeruleus at Tortugas 
as type species. Manter (1935) noted similarity of H. varia to Megasolena 
estrix, and later (1937a) considered Deradena ovalis a synonym of H. varia. 
The enclosure of the metraterm within the cirrus sac was noted by Linton 
for D. ovalis. Since D. ovalis was the type species of Deradena, that genus 
became a synonym of Hapladena. Deradena acuta and D. obtusa, however, 
belong in the genus Haplosplanchnus (Manter, 1937a). The genera Hapladena 
and Megasolena were placed in the subfamily Megasoleninae but the family 
connections were not clear. The author (1935) noted amphistome characteris- 
tics (hermaphroditic sac, lymphatic vessels) and similarities to Maculifer 
(pre-pharyngeal muscles, lymphatic vessels) and to Opistholebes, finally class- 
ifying the genera in the family Opistholebetidae Fukui, 1929. The correct 
name for this family apparently should be Gyliauchenidae since Gyliauchen 
Nicoll, 1915 (synonym Dissotrema Goto and Matsudaira, 1918) is the type 
genus. Although Ozaki(1933) was evidently the first to use the name 
Gyliauchenidae it was so directly implied by Goto and Matsudaira (1918) that 
they should probably be given authorship. Rules regarding authorship of 
supergeneric names ate at present not clearly defined. Park (1938) added the 
genus Carassotrema to the subfamily Megasoleninae which he placed in the 
family Allocreadiidae. Carassotrema has the hermaphroditic sac and a single 
testis hence is very similar to Hapladena. Park found no lymphatic vessels 
in Carassotrema. 


Since the first description of lymphatic vessels in a distome, Petalocotyle, 
by Ozaki (1934), such vessels have been found in a number of more or less 
allocreadid-like genera, for example: Megasolena Linton, 1910; Hapladena 
Linton, 1910; A pocreadium Manter, 1937; Choanodera Manter, 1940; as well 
as in genera with more or less posterior acetabulum as Gyliauchen Nicoll, 
1915; Flagellotrema Ozaki, 1936; Telotrema Ozaki, 1933; Paragyliauchen 
Yamaguti, 1934. The latter four genera are clearly related and Ozaki (1937) 
grouped them in the subfamily Gyliaucheninae, family Gyliauchenidae, super- 
family Paramphistomatoidea. He included Petalocotyle in the same family, sub- 
family Petacotylinae. Except for the long prepharynx and spined cirrus Peta- 
locotyle is similar to some Opecoelidae and its family allocation seems some- 
what uncertain. Of the other genera mentioned above, Apocreadium and 
Choanodera are so similar to Homalometron (differing chiefly in their lymph- 
atic vessels) that they should be transferred to the Homalometroninae, family 
Lepocreadiidae. The remaining three genera, Megasolena, Hapladena, and 
Carassotrema, are closely related and are peculiar in possessing an herma- 
phroditic sac. Since they cannot be placed in any other family without greatly 
extending its limits, the family Megasolenidae Skrjabin, 1942 is accepted 
here. It should be noted that the peculiar hemaphroditic sac is not as unique 
as the writer once thought. The family Haploporidae (genera Haploporus 
Looss, 1902; Saccocoelium Looss, 1902; Dicrogaster Looss, 1902; Lecithobo- 
trys Looss, 1902) has a very similar hermaphroditic sac. Haploporidae, however, 
possess compact rather than follicular vitellaria, a uterus extending to neat 
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the posterior end of the body, and very short ceca; they are very small tre- 
matodes, and no lymphatic vessels have been noted in them. 


Ozaki (1937, 1937a) grouped Opistholebes Nicoll, 1915; Heterolebes 
Ozaki, 1935, and Maculifer Nicoll, 1915 in the family Opistholebetidae. 
These genera do not have lymphatic vessels. On the whole it seems to me 
their connection with the Paramphistomatoidea is very doubtful. They seem 
more like certain Lepocreadiidae such as Pseudocreadium. 


Megasolena estrix has already been described (Manter, 1935). Hapladena 
varia, H. ovalis, and a new species are described below. 


The following diagnosis of the genus Hapladena is proposed: Elongate, 
plump-bodied distomes; spined anteriorly. Prepharynx bulb lacking. Genital 
pore closely anterior to acetabulum; single testis; hermaphroditic sac; external 
and internal seminal vesicle. Ovary pretesticular; seminal receptacle present; 
Laurer’s canal present; vitellaria follicular. Two pairs of longitudinal, un- 
branched lymphatic vessels. Excretory vesicle I-shaped. Type species: H. varia 
Linton, 1910. 


The excretory vesicle in Hapladena extends to the posterior end of the 
ovary where it receives two collecting tubules (Fig. 4). It is not Y-shaped 
as in Megasolena and that character should be excluded as a charateristic 
of the family Megasolenidae. 


20. HAPLADENA VARIA Linton, 1910 
Fig. 4 
Hosts: Acanthurus coeruleus Bloch and Schneider, blue tang; in 2 of 12 specimens 


examined; 2 specimens. Acanthurus hepatus (Linn.), tang; in | of 6 hosts 
examined; immature specimen. 


LocaTION : Intestine. 


Discussion: Linton (1910:65-66) described this species from these same 
hosts at Tortugas. From my limited material, not much can be added to 
Linton’s description beyond the generic characters mentioned above. There is 
a distinct prepharynx; the pharynx is apparently unmodified; the esophagus 
is long, forking near the posterior edge of the acetabulum. The “cirrus sac” 
of Linton is the characteristic hermaphroditic sac. Two pairs of lymphatic 
vessels extend the length of the body. The excretory vesicle extends dorsal 
to the testis as far as the ovary where it receives two collecting tubules which 
ate moderately well developed but which cannot be considered a part of the 
vesicle itself. Mehlis’ gland, lying immediately anterior to the ovary, is large 
and contains two types of gland cells. My measurements of eggs were 51 to 54 
by 31 to 34 yp instead of 42 by 24 mw reported by Linton. Characteristic of 
H. varia is the equal or subequal size of the suckers. In my immature speci- 
mens, the oral sucker is distinctly larger than the acetabulum. 


It has been noted that Linton’s “Deradena ovalis” was considered (Manter, 
1937a) a synonym of H. varia. Further study of specimens leads to the con- 
clusion that it is actually a second species of Hapladena. The synonmy of 
the genus Deradena with Haplosplanchnus is not affected. 
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21. Hapladena ovalis (Linton, 1910) n. comb. 
Figs. 5, 6 


Synonym: Deradena ovalis Linton, 1910. 


Hosts: Sparisoma pachycephalum Longley, 1941* (=S. flavescens (Bloch and 
Schneider), in part), parrotfish; present in 4 of 20 hosts examined. Pseudo- 
scarus coelestinus (Cuv. & Val)* (=P. plumbaeus Bean), loro; present in 2 of 
4 hosts examined. 


LocaTION : Intestine. 


Description: These are rather large, plu:np, reddish worms; specimens 
from Sparisoma mature at about 4.827 mm and reach 5.467 mm in length; 
width 1.357 to 2.025 mm. Mature specimens from Pseudoscarus were 3.172 
to 3.358 by 0.787 to 1.174 mm. The skin appears unspined in most specimens 
but some have a few spines as far back as the level of the ovary. These 
spines are easily lost. Oral sucker 0.480 to 0.495 mm; acetabulum 0.652 to 
0.750 mm in diameter; sucker ratio 1:1.34 to 1.5. Very short prepharynx; 
pharynx 0.300 to 0.375 by 0.187 to 0.225 mm; esophagus longer than pre- 
pharynx; bifurcation usually dorsal to acetabulum, sometimes near its pos- 
terior border; ceca extending to near posterior end of body, in one specimen 
apparently filled with blood from the host. A cluster of large gland cells on 
each side of the esophagus. Two pairs large lymphatic vessels present. Excretory 
vesicle a straight tube to the posterior edge of ovary where it receives two 
collecting tubes as in H. varia. Genital pore median immediately anterior to 
acetabulum. The single, elongate testis lies in posterior third of body. Her- 
maphroditic sac curving along right edge of acetabulum to a point from middle 
to posterior edge of acetabulum; containing a long, muscular, almost straight 
mettraterm and sinus which together extend along its entire length; a tubular, 
interna! seminal vesicle along about half its length; a short prostatic vesicle; 
and numerous gland cells (Fig. 6). The seminal vesicle narrows to a small 
tube which bends backward and soon expands into the short prostatic vesicle 
which leads to a short tube opening into the metraterm in the posterior half 
of the hermaphroditic sac. Immediately anterior to this point the sinus wall 
has rod like scales or papillae for a short distance. The external seminal 
vesicle is a sinuous tube extending almost to the ovary. Ovary ovoid, im- 
mediately pretesticular, about in midbody. Mehlis’ gland very large, at an- 
terior border of ovary; Laurer’s canal well developed; seminal receptacle 
anterior to Mehlis’ gland; uterus may also contain sperm cells; uterus 
coiled between ovary and acetabulum, muscular along its entire length, 
enters posterior end of hermaphroditic sac; eggs 53 to 58 by 32 to 34 yu; 
vitellaria from level of posterior half of acetabulum to near posterior end of 
body, follicles large, tending to be elongate and arranged in clusters or 
clumps, continuous dorsally across the body; dorsal, lateral and ventral to 
the ceca. 

Discussion. Linton reported this species as Deradena ovalis from two 
species of parrotfishes at Tortugas, Scarus caeruleus, and S. croicensis (?). 
My three specimens from Pseudoscarus coelestinus were slightly smaller, the 
posttesticular distance was relatively slightly longer and the eggs slightly 


New host record. 
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wider, but these differences were so small that another species does not seem 
indicated. 


22. Hapladena leptotelea n. sp. 
Figs. 7, 8 


Host: Pomacanthus aureus (Bloch), black angelfish; 2 specimens in 1 of 14 hosts 
examined. 


LocaTION: Intestine. 


Description: Length 2.260 to 2.360 mm; greatest width, near acetabulum, 
0.554 to 0.714 mm. Body apparently smooth, with thick cuticula; rounded 
anteriorly, tapering in posterior half almost to a point at posterior end. Oral 
sucker spherical or subspherical, 0.184 to 0.252 mm in diameter; acetabulum 
about 1% body length from anterior end, slightly longer than wide, with 
longitudinal aperture; 0.336 to 0.402 mm in transverse diameter; sucker ratio 
about 1:1.6. Prepharynx short and wide; pharynx large, 0.190 to 0.235 mm 
long by 0.180 to 0.184 mm wide; esophagus about same length as pharynx; 
bifurcation dorsal to acetabulum; ceca wide, not reaching posterior end of 
body by some distance as if the tapered body were too narrow to accommodate 
them. Two pairs of lymphatic vessels are conspicuous in the anterior half of 
the body but obscured posteriorly by vitellaria. The excretory vesicle can be 
traced forward to the testes and probably forks near the ovary. Genital pore 
to the right of midline at midpharynx level. Testis single, in midbody region, 
irregular in shape, not longer than wide. Hermaphroditic sac large, almost as 
wide as long, filling most of forebody to the right of pharynx which is pushed 
to the left, extending along right side of acetabulum but not reaching to 
midacetabular level. The long, almost straight, external seminal vesicle extends 
from near the ovary to right of the acetabulum. Within the base of the sac 
the internal seminal vesicle is first a swollen diagonal tube, then a narrow 
coiled tube which leads to the short prostatic vesicle. The latter opens into 
the metraterm at the base of a large spherical portion of the genital sinus pro- 
vided with rounded scales or papillae (Fig. 8); from this characteristic 
rounded portion a short muscular tube leads to the genital pore. The ovary 
is unlobed, wider than long, immediately anterior to the testis. Eggs were 
not developed in either specimen. Mehlis’ gland anterior to the ovary; semi- 
nal receptacle not clearly observed; uterus much coiled between ovary and 
acetabulum, filled with sperm cells; metraterm within hermaphroditic sac, 
short and straight near entrance to sinus; exact entrance of uterus into sinus 
sac not observed. Vitellaria follicular from level of posterior edge of acetabulum 
to within short distance of, but not reaching, posterior end of body; contin- 
uous dorsally and also ventrally except for region of the gonads. 

Discussion: This third species in the genus Hapladena differs from both 
H. varia and H. ovalis in its posteriorly tapered and pointed body; its wider 
hermaphroditic sac with expanded, scaled region of the genital sinus; the 
longitudinal aperture of the acetabulum; slighty shorter ceca; and more 
anterior genital pore. It differs from H. varia in sucker ratio. Although no 
trace of spines could be seen in the two specimens of H. leptotelea, spines 
may have been lost, as easily happens in H. ovalis. The peculiar scaled region 
of the genital sinus occurs but is not inflated in H. ovalis. 
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The smaller specimen had pigment flecks on each side of the pharynx 
indicating that the cercaria was oculate. 


The name leptotelea is from lepto=slender and tele—=end, and refers to 


the slender posterior half of the body. 


23. MEGASOLENA ESTRIX Linton, 1910 


Hosts: Kyphosus incisor (Cuv. & Val.), yellow chub; in 2 of 5 hosts examined. 
Kvphosus sectatrix (Linn.), white chub; in 2 of 5 hosts examined. 


OPISTHOLEBETIDAE 


24. Opistholebes adcotylophorus n. sp. 
Figs. 9, 10 


Host: Diodon holocanthus Linn., balloonfish or porcupine fish; 2 specimens in | or 2 
hosts examined. 


LocaTIon : Intestine. 


Description: Body almost circular in outline; largest specimen 1.35 mm 
long by 1.147 mm wide; other specimen 0.9 mm long by 1.04 mm wide. 
Cuticula unspined, rugose. Oral sucker longer than wide, 0.225 by 0.187 mm, 
acetabulum near posterior end of body, wider than long; 0.405 mm wide, 
embedded in body; aperture a transverse inconspicuous slit. A disc-like, glan- 
dular and muscular portion of the body extends posterior to the acetabulum. 
Oral sucker with conspicuous post-oral ring; prepharynx wide and very short; 
pharynx 0.133 mm long, 0.136 mm wide; esophagus lacking; ceca immediately 
divergent then curving backward to end with tips dorsal to outer edges of 
the testes. The excretory pore is dorsal, far forward, almost immediately 
posterior to opening of Lauret’s canal. Excretory vesicle a very short tube. 

Genital pore median, approximately halfway between the suckers, some 
distance posterior to intestinal bifurcation. Testes symmetrical, on each side 
immediately anterior to acetabulum, wider than long, almost meeting medianly. 
Cirrus sac clavate extending from genital pore backward to overlap the left 
side of the ovary; posterior half straight and longitudinal; anterior half 
sharply curved backward then ventrally and somewhat forward to the genital 
pore; containing a large seminal vesicle, a long pars prostatica, elongate 
prostatic vesicle and a long cirrus (Fig. 10). Ovary to the right, immediately 
anterior to right testis; seminal receptacle and Laurer’s canal present; uterus 
largely in left half of body between left cecum, the left testis and the cirrus 
sac, extending anterior to cirrus sac and anterior to genital pore. Eggs 68 to 
71 by 42 to 44 wu. Vitelline follicles filling sides of body densely from region 
of pharynx to posterior edge of acetabulum, surrounding the ceca and extend- 
ing median to them. Scattered pigment spots in parenchyma anterior to ovarian 
level. Lymphatic vessels absent. 


Discussion: The genus Opistholebes and its relatives have been extensively 
studied by Ozaki (1937, 1937a). Other species are O. amplicoelus Nicoll, 
1915; O. cotylophorus Ozaki, 1935; and O. elongatus Ozaki, 1937. As indi- 
cated by its name, O. adcotylophorus is most similar to O. cotylophorus which 
occurs in the same species of host, Diodon holocanthus, in Japan. It differs 
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in the curved shape of the cirrus sac which is associated with a more pos- 
terior genital pore and with a more anterior extent of the uterus. The ceca are 
more divergent, the acetabulum relatively larger and the eggs somewhat 
narrower. 

Ozaki’s (1937) study of pigment spots shows that the hollow cells thought 
once (Manter, 1935) to be lymphatic vessels are actually these spots. The 
author agrees with Ozaki that Opistholebes can be placed in a family, Opistho- 
lebetidae, distinct from the Gyliauchenidae. The post-oral ring is remarkbly 
similar to that found in Megasolena but the two genera are otherwise very 
different. Heterolebes and Maculifer, as Ozaki showed, are relatives of Opistho- 
lebes. It now seems fairly clear that the posterior location of the acetabulum 
in Opistholebes is rather incidental and does not indicate relationship to the 
Paramphistomatidae. Study of Opistholebes suggests the genus Pseudocrea- 
dium Layman, 1930 (==Hypocreadium Ozaki, 1936). Similar features are: 
wide body; widely curved ceca; symmetrical testes; similar vitellaria; and far 
anterior position of the excretory pore. Pseudocreadium is classified in the 
family Lepocreadiidae. The author is inclined to consider the Opistholebetidae 
a related family. Cable and Hunninen (1942) consider the gyliauchenids as 
related to Lepocreadiidae. Finally, as indicated earlier in this paper, two other 
genera of distomes with lymphatic vessels (Apocreadium and Choanodera) 
are related to the subfamily Homalometroninae of the Lepocreadiidae. 


LEPOCREADIIDAE 


25. LEPOCREADIUM TRULLA (Linton, 1907) Linton, 1910 
Fig. 11 


Distomum trulla Linton, 1907. 
Host: Ocyurus chrysurus (Bloch), yellowtail; in 16 of 47 hosts examined. 
LocaTion : Intestine. 


Discussion: This species differs from L. album (Stossich, 1890) Stoss., 
1904 in smaller size, more truncated posterior end, oblique and more posterior 
testes, lobed ovary, and smaller eggs. It differs from L. pegorchis (Stossich, 
1901) Stoss., 1904 in body shape, smaller size and more anterior testes. 

Minute flagellated protozoa live in the ceca of this trematode (Manter, 
1930:339). 

L. trulla was first reported by Linton (1907) from Ocyurus chrysurus 
at Bermuda. Linton later (1910) reports it from the same host and (one 
specimen) from Calamus calamus at Tortugas. The latter host record prob- 
ably represents an accidental infection. 


26. LEPOCREADIUM BIMARINUM Manter, 1940 


Host: Lachnolaimus maximus (Walbaum), hogfish; present in 2 of 7 hosts examined. 


LocaTIon: Intestine. 


Discussion: This species was reported by Manter (1940) who also col- 
lected it from Pimelometopon pulcher (Ayres) and Bodianus diplotaenia 
(Gill) on the west coast of Mexico. 
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27. Pseudocreadium anandrum n. sp. 
Figs. 12, 13 


Host: Calamus calamus (Cuv. & Val.), saucer-eye porgy; many specimens in | of 14 
hosts examined. 


LocaTIon: Ceca. 


Description (measurements on 10 specimens): Small, spiny distomes, 
almost circular in outline, rounded at each end; length 0.330 to 0.427 mm, 
width 0.300 to 0.382 mm, widest at midbody. Oral sucker subterminal, usually 
somewhat wider than long, 0.070 to 0.090 mm in transverse diameter. Aceta- 
bulum round, near or slightly anterior to midbody, size subequal with oral 
sucker, 0.068 to 0.090 mm in diameter; sucker ratio 1:0.83 to 1.1; in three 
specimens the ratio was 1:1. Prepharynx short; pharynx lying diagonally, 
0.037 to 0.053 mm long by 0.031 to 0.042 mm wide; esophagus short; ceca 
rather wide, bowing outward then backward, ending blindly. Genital pore 
slightly to the left, opposite anterior portion of acetabulum. Testes apparently 
lacking in all except one specimen where rudimentary traces of testes were 
believed observed (Fig. 13); one was partly dorsal to the acetabulum, the 
other, slightly more posterior, was dorsal to the left cecum. Cirrus sac lying 
diagonally or almost horizontally along anterior border of acetabulum which 
it overlaps dorsally, about same length as diameter of acetabulum, containing 
a muscular citrus, a large pars prostatica, and a rudimentary, empty seminal 
vesicle. External seminal vesicle small, empty; no sperm cells observed in any 
specimen. Ovary with few large lobes, about midway between acetabulum 
and posterior end, submedian or slightly to the right. Seminal receptacle not 
observed but probably obscured by eggs or vitellaria, perhaps greatly reduced 
because of lack of sperm cells. Vitellaria profusely developed, extending from 
oral sucker to near posterior end of body, dorsal to other organs, meeting 
medianly anterior and posterior to acetabulum, sometimes forming a con- 
tinuous layer dorsal to all organs including the acetabulum, usually leaving 
a central space in acetabular region. Uterus extending posterior to ovary, 
sometimes almost to posterior end of body; metraterm very weakly developed, 
not seen in all specimens; eggs relatively large, 53 to 59 by 28 to 33y. 
Excretory pore dorsal but close to posterior end of body; excretory vesicle 
with muscular terminal region, consisting of a broad sac extending to the ovary. 


Discussion: This odd, minute, spiny trematode differs from all other 
species of Pseudocreadium in its small size, in the location of the genital pore 
as far posterior as the acetabulum itself, and in the degeneration of the male 
gonads. It might be considered a new genus but the atrophy of the male organs 
is perhaps an abnormality, and the character of the cirrus sac, the extent of the 
uterus, the lobed ovary, and other characters agree with Pseudocreadium. It is 
perhaps most similar to P. symmetrorchis (Ozaki, 1936) but differs, in 
addition to the points mentioned above, in distribution of vitellaria and in 


its lobed ovary. 


The atrophy of male organs had caused all ten specimens of this trematode 
to become functionally females. The empty and rudimentary seminal vesicles 
suggests that sperm cells had never been produced, yet all eggs seemed 
normal and well developed. Such a lack of male organs has been noted in 
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Helicometra execta Linton, 1910 (Manter, 1933) in which about half the 
individuals lack testes. 

The genus Pseudocreadium was recently revised by the author (Manter, 
1946). Since then, I have noted that the genus Trigonotrema Goto & Ozaki, 
1929 is almost certainly a related genus. It is like Pseudocreadium in location 
of genital pore, character of cirrus sac and external seminal vesicle, symmetrical 
testes, intertesticular multilobed ovary, and other characters. Trigonotrema 
is described as without spines but these may have been lost. It is certainly 
not related to the Heterophyidae or Reniferidae as was suggested. It is 
distinguished from Pseudocreadium by body shape and lack of vitellaria in 
the anterior half of the body. 

The name anandrum is from an = without; and andro = male and refers 
to the reduction of the testes. 


28. DERMADENA LACTOPHRYSI Manter, 1946 


SynonyM: Distomum lamelliforme Linton, 1907, in part. 


Hosts: Lactophrys tricornis (Linn.), trunkfish; in 7 of 25 hosts examined. Lactophrys 
trigonus (Linn.), trunkfish; in 9 of I1 hosts examined. Lactophrys triqueter 
(Linn.), trunkfish; in 2 of 4 hosts examined. 


LocaTION : Intestine. 


29. Opechona gracilis (Linton, 1910) n. comb. 


Synonym: Prodistomum gracile Linton, 1910; nec Opechona gracilis (Manter, 1931) 
Ward and Fillingham, 1934. 


Host: Harengula macrophthalma (Ranzani), sardine; in 2 of 33 hosts examined. 


Description (based on Linton’s measurements and one additional speci- 
men): Length 1.265 to 1.400 mm; width 0.270 to 0.300 mm. Body spined. 
Oral sucker 0.090 mm in diameter, subcircular; acetabulum 0.090 mm in 
diameter; sucker ratio about 1:1. Prepharynx not visible, if present very 
short; pharynx about 0.05 mm in diameter; esophagus long with short glandu- 
lar portion; in a 1.265 mm specimen, the total length of the esophagus was 
0.285 mm and the glandular portion 0.085 mm. Genital pore slightly to the 
left at level of anterior edge of acetabulum. Testes tandem in posterior third 
or fourth of body, rounded, smooth, close together. Cirrus sac extending pos- 
terior to acetabulum by about diameter of acetabulum; external seminal vesicle 
elongate, about as long as cirrus sac, reaching somewhat more than halfway 
to the ovary. Internal seminal vesicle inconspicuous. Ovary unlobed, sub- 
median, pretesticular; seminal receptacle and yolk reservoir between ovary and 
anterior testis. Vitellaria from posterior edge of acetabulum to posterior end 
of body. Eggs 61 to 64 by 37 to 47 mw. Excretory vesicle reaching to the 
acetabulum. 

Comparisons: Species of Opechona in which the vitellaria have a similar 
extent are O. bacillaris, O. orientalis, O. pharyngodactyla, and O. scombri. 
O. gracilis differs from O. bacillaris in unlobed ovary, longer esophagus, sub- 
equal suckers, and much smaller eggs. O. orientalis has a long prepharynx, 
and lobed ovary. O. pharyngodactyla has a long prepharynx, different pharynx 
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and shorter esophagus. O. scombri seems to be most similar but is smaller, 
wider, has a different sucker ratio and a longer excretory vesicle. 


Discussion: Several specimens of this trematode were collected but all 
except one were accidentally dried before they could be studied. There is no 
doubt, however, that the species is a typical Opechona species. Linton errone- 
ously mistook the acetabulum for a “genital sucker”. The name thus becomes 
Opechona gracilis (Linton, 1910) and the genus Prodistomum Linton, 1910 
falls as a synonym of Opechona Looss, 1907. Opechona gracilis (Manter, 
1931) must be renamed in accordance with Article 35 of the International 
Rules of Zoological Nomenclature. The name Opechona menidiae n. nom. 
is proposed. Its synonyms are Pharyngora gracilis Manter, 1931 and Ope- 
chona gracilis (Manter, 1931) Ward and Fillingham, 1934. 


30. Apocreadium balistis n. sp. 
Figs. 14, 15 


Host: Balistes vetula Linn., queen triggerfish; in 1 of 7 hosts examined; | specimen. 
LocaTIoN : Intestine. 

Description: Body narrow and elongate; only slightly flattened; 3.731 mm 
by 0.620 mm; almost equally wide along most of length except that each end 
is slightly tapered. Spines occur near the anterior end as far back as the pos- 
terior end of pharynx and a few could be seen near the acetabulum; otherwise 
the body appeared smooth. Suckers round; oral sucker 0.255 mm in diameter; 
acetabulum 0.350 mm; sucker ratio 1:1.33. Forebody 0.944 mm. Prepharynx 
0.102 mm long; pharynx 0.136 mm long by 0.127 mm wide; esophagus very 
short; intestinal bifurcation midway between suckers; ceca rather wide anterior 
to acetabulum, then narrow, ending near together near posterior end of body. 
Genital pore median, very close to the anterior border of acetabulum. Testes 
two, tandem, intercecal, in contact, just anterior to middle of hindbody, 
ovoidal, slightly longer than wide, each with a peculiar equatorial ridge. Post- 
testicular region markedly longer than forebody, 1.401 mm long. Seminal 
vesicle a simple elongate sac, overlapping acetabulum, largely between ovary 
and acetabulum, 0.255 by 0.110 mm. A simple, non-muscular, non-glandular 
tube about 0.219 mm long leads from the seminal vesicle to the genital atrium. 
Genital atrium tubular, non-muscular, about 0.219 mm long, surrounded by 
a few gland cells; cirrus and cirrus sac lacking. Ovary globular, midway between 
anterior testis and acetabulum, slightly to the right; seminal receptacle elon- 
gate, preovarian; Mehlis’ gland to left of ovary and extending almost to 
anterior testis; uterus short with a few eggs; metraterm not observed. Vitel- 
line follicles from level of posterior edge of ovary to posterior end of body; 
extracecal until posterior to testes where they fill most of the body. Eggs 73 
to 78 by 49 yu. Excretory pore near posterior end; excretory vesicle extending 
to posterior testis. Collecting tubules seen only incompletely. Two pairs of 
lymphatic vessels (Fig. 15) extending from near anterior end of body at 
least a short distance posterior to acetabulum. 


Discussion: This species, at first thought to be a species of Homalometron, 
is placed in the genus Apocreadium Manter, 1937 because of its lymphatic 
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vessels. As noted above (p. 264) these vessels constitute the chief difference 
between Homalometron and A pocreadium. Two species of Apocreadium have 
been described. A. mexicanum Manter, 1937 and A. longisinosum Manter, 
1937, both from the Pacific. A. balistis is different in body shape which is little 
flattened, in the unbranched lymphatic vessels, and in lacking specialized cir- 
cular muscles in the pharynx. The terminal genital ducts are almost exactly as 
in A. longisinosum. 

It might be noted that a former student of mine, Marjorie Raecke, has 
reported (Proc. Nebraska Academy of Sciences, May, 1944) the occurrence of 
Pseudolepidapedon balistis Manter, 1940 from a triggerfish found at Bermuda. 
This species occurs in triggerfishes in the Pacific. It was not found at Tortugas 
but probably occurs there. 


31. Homalometron elongatum n. sp. 
Fig. 16 


Host: Gerres cinereum (Walbaum), Florida mojarra; in 12 of 15 hosts examined. 
LocaTIoN : Intestine. 


Description (measurements on 7 selected individuals): Body flattened, 
elongate, bluntly pointed at each end; size 1.900 to 3.116 by 0.382 to 0.611 
mm; anterior portion of body spined. Oral sucker subterminal, round or 
slightly wider than long, 0.187 to 0.260 mm in diameter. Acetabulum from 
1/2 to 1/5 body length from anterior end; slightly smaller than oral sucker; 
0.161 to 0.240 mm in diameter; sucker ratio approximately 1:0.9. Prepharynx 
wide, usually about same length as pharynx, its walls extending beyond the 
anterior edge of the pharynx which seems to be surrounded by the base of 
the prepharynx. Pharynx longer than wide; 0.102 to 0.136 mm long by 0.077 
to 0.112 mm wide. Esophagus muscular, as long as or longer than pharynx 
according to contraction; intestinal bifurcation about 2/3 the distance between 
oral sucker and acetabulum. Ceca extending to near posterior end of body. 
Testes large, tending to be longer than wide, smooth, tandem, near together 
or slightly separated, posterior to midbody, intercecal. Posttesticular space 
usually slightly longer than forebody. Seminal vesicle an ovoid sac near left 
posterior border of acetabulum. Cirrus and cirrus sac lacking. Genital pore 
submedian, immediately anterior to acetabulum. Ovary globular, median or 
to the right, midway between acetabulum and anterior testis and well 
separated from both. Seminal receptacle flask-shaped, entering oviduct near 
posterior border of ovary but largely anterior to ovary. Laurer’s canal pres- 
ent. Vitelline follicles large, from a short distance posterior to acetabulum 
(anterior to ovary) to posterior end of body, confluent posterior to testes and 
almost so anterior to testes; dorsal, ventral and lateral to ceca. Uterus extend- 
ing a short distance posterior to ovary but not as far as anterior testis, chiefly 
pteovarian. Eggs large, thin-shelled, 74 to 90 by 42 to 54 uw. 

Discussion: This species differs from H. pallidum Stafford, 1904 in body 
shape, sucker ratio, egg size, and thin-walled excretory vesicle. It differs from 
H. pearsei (Hunter & Bangham, 1932) in more posterior intestinal bifurca- 
tion, greater distance between ovary and testes, and slightly different sucker 
ratio. H. armatum (MacCallum, 1895) is not very fully described but appar- 
ently its acetabulum is only 1/2 the size of the oral sucker. 


i 
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32. Crassicutis marina n. sp. 
Fig. 17 


Hosts: Eucinostomus lefroyi (Goode), Florida mojarra, type host; in 4 of 7 hosts 
examined. Gerres cinereus (Walbaum), gray mojarra; in 3 of 15 hosts exam- 
ined. 


LocaTIon : Intestine. 


Description: Size 1.500 to 2.800 by 0.730 to 1.190 mm. A specimen 1.305 
mm long was immature. Body rather thick; tapering only slightly and approxi- 
mately equally at each end; cuticula unspined, thick, wrinkled and rugose, 
almost lobed in places. Oral sucker subterminal; 0.195 to 0.340 mm in diameter; 
acetabulum about 1/3 body length from anterior end; 0.280 to 0.510 mm in 
diameter; sucker ratio 2:3. Short prepharynx; pharynx 0.102 to 0.187 mm 
long by 0.088 to 0.146 mm wide; esophagus short; bifurcation usually some- 
what nearer to acetabulum than to oral sucker; ceca rather broad, extending to 
near posterior end of body. Genital pore inconspicuous, median, closely 
anterior to acetabulum. Testes two; smooth; rounded to somewhat elon- 
gate; tandem; close together, posterior to midbody; intercecal. Posttesticular 
space 0.255 to 0.536 mm. Seminal vesicle small, sac-like, at left posterior 
border of acetabulum; a narrow ejaculatory duct connects the seminal vesicle 
with a short inconspicuous genital atrium near the genital pore; cirrus, cirrus 
sac and prostate gland lacking. Ovary globular, smooth, slightly to the right, 
ptetesticular. Seminal receptacle large, flask-shaped, between ovary and aceta- 
bulum. Laurer’s canal present, opening dorsally near posterior edge of aceta- 
bulum. Uterus pretesticular, to left of and anterior to ovary; metraterm lacking. 
Vitelline follicles large, close together, filling most of body from posterior half 
of oral sucker to posterior end of body; dorsal, ventral and lateral to ceca; 
confluent at pharynx level and posterior to testes. Yolk reservoir between ovary 
and anterior testis. Eggs large, few, thin-shelled, 84 to 100 by 50 to 63 p. 
Excretory pore at posterior end of body; excretory vesicle thin-walled, short, 
extending anteriorly to posterior testis. 


Discussion: The decision to place this species in the genus Crassicutis 
involves the conclusion that this genus is to be separated from Homalometron 
on the basis of absence of body spines, very thick cuticula, and perhaps also, 
the anteriorly confluent vitellaria. The only other species in Crassicutis is 
C. cichlasomae Manter, 1936 from a fresh-water Yucatan fish. C. marina differs 
in body size and shape, location and shape of testes, location of excretory pore, 


and egg size. 


Crassicutis is one of the relatively few trematode genera found in both 
freshwater and marine fishes. It is of interest to note that the closely related 
genus Homalometron (=Anallocreadium) also occurs in both freshwater 
and marine hosts. 


33. Opisthoporus epinepheli n. gen., n. sp. 
Figs. 18, 19 
Host: Epinephelus morio (Cuv. & Val.), red grouper; in 1 of 33 hosts examined; 2 


specimens. 
LocaTION : Intestine. 
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Description (based on two specimens): Small Homalometroninae; little 
tapering and rounded at each end, posterior end broader; size 0.909 (type) 
to 1.003 mm by 0.410 (type) to 0.416 mm. Body spined almost to posterior 
end. Oral sucker subterminal, 0.139 mm in diameter. Acetabulum 1/3 body 
length from anterior end; 0.102 mm in diameter. Forebody containing pigment 
granules. Very short prepharynx; pharynx large, 0.087 mm long by 0.102 mm 
wide; short, muscular esophagus; intestinal bifurcation approximately midway 
between suckers; ceca rather wide, ending blindly not far from posterior end of 
body. Testes two, tandem, intercecal, close together, in posterior third of 
body, wider than long, slightly irregular in contour, anterior testis larger than 
the posterior. Genital pore median, ventral, immediately posterior to aceta- 
bulum. Short genital sinus; short weak cirrus; cirrus sac lacking; prostatic 
vesicle (of thin-walled cells) anterior to genital pore, dorsal to acetabuluin; 
prostatic gland lacking; seminal vesicle tubular, coiled, free in parenchyma, 
extending halfway from .pore to ovary. Ovary globular, slightly to the right, 
immediately pretesticular, approximately 1/3 body length from posterior end 
of body. Seminal receptacle of medium size, more or less spherical, near left 
posterior border of ovary, overlapping anterior testis dorsally. Laurer’s canal 
coiled, opening dorsally to left of midline posterior to seminal receptacle. 
Vitelline follicles from near intestinal bifurcation to posterior end of body; 
largely lateral, partly dorsal and ventral to ceca; confluent posterior to testes 
and to end of ceca; vitelline reservoir ventral to seminal receptacle. Uterus 
between ovary and acetabulum, extending slightly anterior to genital pore and 


dorsal to acetabulum, entering the genital atrium, like the cirrus, from the 
anterior side. Eggs thin-shelled, 54 to 60 by 29 to 35 yu. Excretory vesicle a long 
tube extending anteriorly to level of pharynx. 


Generic Diagnosis of Opisthoporus: Small, spined Homalometroninae; 
genital pore posterior to acetabulum; excretory vesicle extending anterior to 
acetabulum; seminal receptacle posterior to ovary; prostatic vesicle present. 


Type species: O. epinepheli. 


The name Opisthoporus is from opistho = posterior and poros = pore. 
The name epinepheli is for the host. 


Discussion: The membrane around the prostatic vesicle is not interpreted 
as a citrus sac, and the tubular seminal vesicle has only its own membrane. The 
terminal genital ducts are thus very similar to those of the genera Homalo- 
metron and Crassicutis. The unusual, even remarkable, location of the 
genital pore is not considered to be of more than generic significance. Its 
secondary nature is indicated by the extension of both male and female ducts 
anterior to it. The genus differs from Homalometron and Crassicutis also in 
its long excretory vesicle and smaller, more posterior seminal receptacle. 


This trematode is the one previously noted in an abstract (Manter, 1941) * 
and included by Cable and Hunninen (1942:308) in the subfamily Homa- 
lometroninae. 


* Jour. Parasit., Suppl. 27:26, 1941. 
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34. Opisthoporus mycteropercae n. sp. 
Figs. 20, 21 


Host: Mycteroperca venenosa (Linn.), yellow-fin grouper; in 2 of 10 hosts examined. 


LocaTIoN : Intestine. 


Description (based on two specimens): Body elongated, spined, 2.122 to 
2.265 mm by 0.517 to 0.697 mm, tapering only slightly toward each end. 
Pigment flecks in forebody. Oral sucker 0.172 to 0.187 mm in transverse 
diameter; acetabulum between 1/3 and 1/2 body length from anterior end, 
0.142 to 0.160 mm in diameter. Sucker ratio about 1:0.85. Prepharynx about 
1/2 length of pharynx; pharynx 0.161 mm long by 0.102 mm wide in the 
2.122 mm (type) specimen but 0.167 by 0.145 mm in the other specimen. 
Esophagus about same length as prepharynx, bifurcation approximately midway 
between suckers; ceca ending blindly a short distance from the posterior end of 
body. Genital pore median or submedian just posterior to acetabulum. Testes 
two, tandem, in posterior third of body; posterior testis subtriangular, larger 
than anterior testis. Cirrus short, muscular; cirrus sac lacking; prostatic vesicle 
tubular, relatively long, extending some distance posterior to acetabulum (Fig. 
21); seminal vesicle a coiled tube extending almost to the ovary. Ovary 
subglobular, pretesticular; vitelline reservoir and seminal receptacle postovarian; 
vitelline follicles from a level halfway between acetabulum and _ intestinal 
bifurcation to posterior end of body, meeting medianly anterior to acetabulum 
and posterior to testes; dorsal, ventral and lateral to ceca. Uterus preovarian; 
eggs 58 to 61 by 32 to 33 w. Excretory vesicle ending just posterior to intes- 
tinal bifurcation, not reaching to pharynx. 


Comparisons. This species differs from Opisthoporus epinepheli chiefly 
in that (1) the vitellaria extend across the body anterior to the acetabulum, 
(2) the prostatic vesicle is much longer, extending well posterior to the acet- 
bulum, and (3) the excretory vesicle ends posterior to the intestinal bifurca- 
tion. Other slight differences are: larger and more elongate body, more pos- 
terior acetabulum, longer prepharynx, and more pointed posterior end of 
the body. 

Linton (1910) figures a trematode (his fig. 77) from Mycteroperca 
venenosa at Tortugas. Although Linton with hesitation identified it as 
“Lepocreadium levenseni’, he failed to see the male, terminal organs. It 
seems probable that Linton’s fig. 77 is actually Opisthoporus mycteropercae, 
and that it is different from his fig. 75. Certainly it is not “Lepocreadium 
levenseni”. 


35. Lepidapedon levenseni (Linton, 1907) n. comb. 
Fig. 22 


Synonyms: Distomum levenseni Linton, 1907, in part (Linton’s Fig. 81); Lepocreadi- 
um levenseni (Linton, 1907) Linton, 1910, in part (not illustrated by Linton) ; 
Aephnidiogenes levenseni (Linton, 1907) Nicoll, 1915, nec: Linton’s fig. 80 
(1907), nec: Linton’s figs. 75-77 (1910). 


Host: Epinephelus morio (Cuv. & Val.), red grouper; in 2 of 32 hosts examined. 


LocaTIoN: Intestine and cecum. 
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The status of this species in the literature is rather confused. Linton 
(1907) named it for a trematode he secured from “Epinephelus maculosus” 
and E. striatus at Bermuda. His figures clearly show he was dealing with two 
species. The following description is based on two specimens from Epine- 
phelus morio at Tortugas and which agree with Linton’s (1907) fig. 81. 

Description: Body elongate, spined; 2.660 by 0.510 to 0.578 mm. Oral 
sucker 0.150 to 0.166 mm in diameter; acetabulum about 1/4 body length 
from anterior end, 0.108 to 0.148 mm in diameter; sucker ratio 1:0.72 to 
0.89. Very short prepharynx; pharynx 0.090 to 0.092 mm long by 0.070 to 
0.100 mm. wide; esophagus as long or longer than pharynx; bifurcation about 
midway between suckers; narrow ceca extending to near posterior end of 
body. Genital pore slightly to the left at anterior border of acetabulum. Testes 
smooth or slightly irregular in contour, tandem or slightly oblique, slightly 
separated, in posterior half of hindbody. Cirrus sac elongate, clavate, extending 
posterior to acetabulum, containing cirrus, pats prostatica, and internal seminal 
vesicle; external seminal vesicle and gland cells enclosed in an ovoid sac, 
not reaching halfway to ovary in mature specimens. Ovary oval in outline, 
pretesticular, separated from anterior testis by the large, flask-shaped seminal 
receptacle. Vitellaria from level of posterior end of external seminal vesicle to 
posterior end of body, confluent posterior to testes. Uterus preovarian. Eggs 
66 to 74 by 34 to 40 w. Excretory vesicle extending anteriorly to intestinal 
bifurcation. 

Discussion: This species clearly belong in the genus Lepidapedon. The 
genus Aephnidiogenes Nicoll, 1915 (with A. barbatus as type species) in 
which Nicoll placed it differs in that the uterus extends posterior to the ovary. 
If Yamaguti’s (1934) emended description of Aephnidiogenes is correct, 
that genus is very similar to Lepocreadium except for the extent of the uterus, 
and the subfamily Aephnidiogenetinae Yamaguti, 1934 seems to me un- 
justified. 

Linton (1910) reported this species from Tortugas as Lepocreadium 
levenseni (Linton), and his specimens from Epinephelus striatus, although 
not figured or well described, probably were this species. However, Linton also 
included specimens of trematodes from E. morio and Mycteroperca venenosa 
(his figures 75-77) which represent two species belonging in an entirely differ- 
ent genus. Linton himself was doubtful regarding their status since he could 
find neither genital pore nor cirrus sac. They seem to agree well with the 
genus Opisthoporus. 


36. LEPIDAPEDON ELONGATUM (Lebour, 1908) Nicoll, 1915 


Hosts: Coelorhynchus carminatus (Goode), 200 fath.; in 1 of 35 hosts examined. 
Epigonus occidentalis Goode & Bean, 250 fath.; in | of 7 hosts examined. 
Laemonema barbatulum Goode & Bean, 140-190 fath.; in 1 of 13 hosts exam- 
ined. Urophycis chesteri (Goode & Bean), 367 fath.; in 1 of 6 hosts examined. 


LocaTIon : Intestine. 


37. LEPIDAPEDON LEBOURI Manter, 1934 
Host: Macrouridae, unidentified; 205-285 fath.; in | of 5 hosts examined. 
LocaTIon: Intestine. 
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38. LEPIDAPEDON NICOLLI Manter, 1934 


Host: Epinephelus niveatus (Cuv. & Val.); 90 fath.; in 1 of 3 hosts examined. 
LocaTIon : Intestine. 


39. LEPIDAPEDON RACHION (Cobbold, 1858) Stafford, 1904 
Host: Coelorhynchus carminatus (Goode); 200-315 fath.; in 7 of 35 hosts examined. 
Location : Intestine. 


40. Myzoxenus lachnolaimi n. sp. 
Figs. 23-26 
Host: Lachnolaimus maximus (Walbaum), hogfish; present in 5 of 7 hosts examined. 
LocaTIon : Intestine. 


Description (based on 10 specimens; measurements on 3 favorable and 
typical specimens): Body elongate, rather thick and robust; about equally 
tapered toward each end; forebody with fine spines which may be lost; length 
2.320 to 2.440 mm; width 0.640 to 0.800 mm. Oral sucker 0.246 to 0.272 
mm in transverse diameter; acetabulum just anterior to midbody, circular, 
0.467 to 0.520 mm in diameter; sucker ratio 1:1.8 to 2. Acetabulum with two 
lateral lips or jaws which can be pulled apart or closed together (Figs. 24-25). 
These lips are provided with an inner surface of thick cuticula armed with 
scales, and with three sets of muscles the most conspicuous of which are 
more or less longitudinal, curved, thick bands (Figs. 24-25). Prepharynx 
short; large subspherical pharynx 0.190 to 0.240 mm long by 0.187 to 0.204 
mm wide; anterior third of pharynx with conspicuous circular muscles; short 
esophagus; bifurcation a short distance anterior to acetabulum; ceca large, 
extending to near posterior end of body. Genital pore median or slightly to 
the right at midpharynx level. Two testes tandem in posterior third of body; 
smooth; usually but not always wider than long; posttesticular space shorter 
than forebody. Cirrus sac well developed, cylindrical, 0.240 to 0.290 mm 
long, not quite reaching acetabulum, slightly wider anteriorly, with very 
thick walls of longitudinal muscles, containing a short cylindrical cirrus, a 
spherical prostatic vesicle, and, in its posterior two-thirds, a narrow, straight, 
internal seminal vesicle; basal portion of this tube provided with circular 
muscles; few or no prostatic cells within the sac (Fig. 26). External seminal 
vesicle a long tube which posterior to the acetabulum becomes coiled, reaching 
almost to the ovary. Numerous gland cells, apparently associated with the 
seminal vesicle and probably representing the prostatic gland, just posterior 
to the acetabulum and dorsal to the uterus. Ovary smooth, ovoid, wider than 
long, to the right just anterior to the testes; seminal receptacle flask-shaped, 
to left of ovary just anterior to testes; Laurer’s canal present; uterus coiled 
between anterior testis and acetabulum; metraterm long, extending from 
genital pore to near posterior edge of the acetabulum, surrounded by a con- 
spicuous bulb of circular muscles near the genital pore, opening close to the 
left of the male pore into a very small slit-like external opening; eggs 49 to 
55 by 25 to 30 w. Vitelline follicles dorsal, ventral, and lateral to ceca from 
shortly posterior to the acetabulum to posterior end of body, confluent pos- 
terior to testes. Excretory vesicle extending to the anterior testis where it 
connects with a collecting tube on each side; the latter forks at once to form 
a pair of tubes extending anteriorly. 
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Discussion: Only one other species, M. vitellosus Manter, 1934, has been 
named in this genus. M. lachnolaimi differs from it in a number of respects, 
particularly: much less extensive vitellaria, more anterior genital pore, larger 
pharynx, smaller eggs, and shape of cirrus sac. The peculiar, lateral, muscular 
lips of the acetabulum are characteristic of the genus Myzoxenus. The genus 
Labrifer Yamaguti, 1936 has similar lips which are, however, anterior and 
posterior rather than lateral. The two genera show impressive similarities in 
structure of the cirrus sac, prostatic cells at base of the acetabulum (although 
undescribed these cells occur in M. vitellosus), reproductive organs, and 
excretory system. Labrifer is without body spines but these may have been 
lost as in a number of my specimens of M. lachnolaimi. Even if Labrifer is 
actually devoid of body spines, the lepocreadid-like external seminal vesicle 
and the similarity of the spined genus Myzoxenus seem sufficient to recom- 
mend its transfer from the Allocreadiidae to the Lepocreadiidae. 

The genus Gnathomyzon Crowcroft, 1945 from Pseudolabrus tetricus 
from Tasmania clearly appears to be a synonym of Myzoxenus. In fact, G. 
insolens possesses only slight differences from M. lachnolaimi and it is from 
a related host. The new combination, Myzoxenus insolens (Crowcroft, 1945), 
is proposed. The genus thus has two species at Tortugas, Florida and one 
from Tasmania. Three of the four hosts recorded for the three species are 


Labridae. 


41. MyzoxENus vITELLosus Manter, 1934 


Hosts: Calamus calamus (Cuv. & Val.), saucer-eye porgy; in 2 of 20 hosts examined 
Decodon puellaris (Poey), Cuban hogfish; 50-60 fath.; in 1 of 2 hosts exam- 
ined. 

LocaTIoNn : Intestine. 


42. BIANIUM PLIcITUM (Linton, 1928) Stunkard, 1931 
Figs. 27, 28 


Synonyms: Distomum sp. of Linton, 1898 and 1905; Psilostomum p’icitum Linton, 
1928; Bianium concavum Stunkard, 1930; Bianium adplicatum Manter, 1940.* 


Hosts: Spheroides spengleri (Bloch), puffer; in 11 of 22 hosts examined. Sphoer- 
oides species (probably S. dorsalis Longley), puffer; in 1 of 6 hosts examined. 
Monacanthus hispidus (Linn.),** filefish; in 1 of 71 hosts examined. 


LocaTION: Intestine. 


Discussion: The genus Bianium was named by Stunkard in 1930 for a 
Distomum species of Linton (1898) named B. concavum by Stunkard. In 
1931, Stunkard found that this trematode is the same as Psilostomum plicitum 
Linton, 1928. B. plicitum is common in Sphoeroides maculatus at Woods Hole 
and has been reported there also from Lagocephalus laevigatus, and at Beau- 
fort, North Carolina, from S. maculatus, Siphostoma fuscum, and Cynoscion 
regalis. If the above synonymy is correct B. plicitum also occurs in puffers 
at Tortugas, Florida and in related hosts in the American Pacific. The para- 
site is normally a parasite of “puffers” but can occur rarely in a few other 
fishes or even in birds (Linton, 1928) where it is probably a temporary, acci- 


* New synonymy. 
**® New host record. 
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dental resident. Diploporus Ozaki, 1928 is congeneric with Bianium but the 
name Diploporus is preoccupied by Diploporus v. Buch, 1845 (an echino- 
derm). Four species of Biantum have been named: B. hemistomum (Ozaki, 
1928) n. comb., synonym: Diploporus hemistoma Ozaki, 1928; B. cryptos- 
tomum (Ozaki, 1928) n. comb., synonym: Diploporus cryptosoma Ozaki, 
1928; B. plicitum (Linton, 1928) Stunkard, 1930 and B. adplicatum Manter, 
1940. 


A comparative study was made of 19 specimens of B. adplicatum; 
25 specimens of Bianium from Tortugas; 13 specimens of B. plicitum from 
S. maculatus from Woods Hole (supplied by Dr. Raymond Cable), and 
4 specimens from S. maculatus from Beaufort, North Carolina (supplied by 
Dr. A. S. Pearse). The writer also observed two specimens of Bianium 
hemistoma collected by Yamaguti. 


There are interesting variations in the American specimens of Bianium, 
and, for a time, the Tortugas material was thought to be a separate species of 
smaller size. Specimens from all four of the American localities agree in pos- 
sessing a pharynx with anterior border bearing 8 lobes (Fig. 28). Eggs are 
thin-shelled and, in balsam mounts, almost always collapsed, a condition tend- 
ing to increase variation of measurements and more particularly to reduce 
the width of eggs. No reliable differences in egg size appear to exist among 
the American specimens, judging from eggs in the uterus of balsam mounts. 
Linton (1940) reports egg size of 60 by 40 u to 70 by 50 yw. Tortugas speci- 
mens have eggs 51 to 70 by 24 to 42 yw, usually 61 to 68 by 36 to 42 pn. 
One uncollapsed, apparently typical egg measured 68 by 42. Eggs of Pacific 
specimens seem to be somewhat smaller (51 to 61 by 29 to 36 1), but sizes 
overlap those from Atlantic waters. Thus, neither pharyngeal lobes nor egg 
size seems to offer reliable specific differences. 


Interesting variations also occurred in body size and sucker ratio. Specimens 
from Woods Hole and from the Pacific are definitely larger than those at 
Tortugas. Tortugas mature specimens collected from 11 different hosts (of 
3 species) during three different summers ranged from 0.825 to 1.250 mm 
in length. The Pacific specimens were 1.58 to 2.43 mm; Linton reports 1.40 
to 3.12 mm for Woods Hole material and Stunkard states the smallest 
mature specimen to be 1. mm. These differences are sufficient to appear very 
distinct to the naked eye when a series of Tortugas specimens are compared 
with specimens from Woods Hole or the Pacific. But the four specimens from 
S. maculatus at Beaufort are of both sizes. They measure: 1.177; 1.290; 1.620; 
and 2.062 mm in length; that is, two are in the neighborhood of 2 mm while 
two are near the 1 mm size of the Tortugas specimens. While it is possible 
that two species could be represented here, the tendency for the two size 
groups to approach each other and the fact that Woods Hole specimens can 
mature at 1 mm suggest that no sharp distinction can be made. At the same 
time, there is no doubt that Bianium averages considerably smaller in S. 
spengleri at Tortugas and only occasionally becomes as large as the smaller 
specimens from puffers in other localities. Perhaps it constitutes a variety 
correlated with certain host species. 


The suckers are subequal or equal in size. However, in specimens from 
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Woods Hole and from the Pacific the oral sucker is usually slightly larger than 
the acetabulum, but in the (smaller) Tortugas specimens the acetabulum 
is usually slightly larger than the oral sucker. Equal or subequal suckers can 
be found in specimens from all localities. More specifically, the sucker ratio 
for Woods Hole and Pacific specimens is usually about 1.1:1, sometimes 1:1; 
for Tortugas specimens it is usually about 1:1.1, sometimes 1:1. The two 
small-sized Beaufort specimens (in the same collection with specimens with 
larger oral suckers) also had this 1.1:1 ratio. I am led to believe that there is 
some slight correlation between body length and sucker ratio and that larger 
specimens possess relatively larger oral suckers. Such changes in sucker ratio 
are known among trematodes although it is usually the acetabulum that 
grows more rapidly. The change in Bianium is slight. A 0.517 mm immature 
Tortugas specimen has suckers almost exactly equal. 


The anterior extent of the vitellaria also shows some tendency toward 
local distinctiveness but with overlapping variations. In the Woods Hole and 
Beaufort specimens, the vitellaria extend anteriorly either to midacetabular 
level or, more commonly, to the anterior edge of the acetabulum. In the 
Tortugas and Pacific specimens, the vitellaria may extend forward to the 
middle of the acetabulum but usually reach only to its posterior edge. Since 
the midacetabular level of the vitellaria can occur in any of the localities, the 
character cannot be urged as specific. 


The variations and tendencies exhibited by Bianium collections raise per- 


plexing problems of specificity. Although a series of 10 or 12 specimens 
might be identified as originating from Woods Hole, or from Tortugas, or 
from the Pacific, all varying characters overlap. The Pacific material is, in 
some respects, more like that from Beaufort or Woods Hole than it is like 
the Tortugas type although it resembles the latter in distribution of vitellaria. 


Bianium hemistomum from Japan is distinct in its longer prepharynx, 
posteriorly convergent folds of the skin, longer posttesticular space, and 
reduced lobing of the pharynx. B. cryptostomum is more like B. plicitum 
but the intestinal bifurcation is well anterior to the acetabulum. 

It might be noted that the genus Diplocreadium Park, 1939 is like Bianium 
except that anal openings are described as absent. 


43. Multitestis chaetodoni n. sp. 
Fig. 29 


Synonym: Distomum sp. of Linton, 1907, p. 115. 


Hosts: Chaetodon ocellatus Bloch, butterfly fish, in 4 of 10 hosts examined. Chaeto- 
don capistratus Linn., butterfly fish in 1 of 2 hosts examined. 


LocaTion: Intestine and ceca. 
Locauities: Tortugas, Florida; Bermuda. 


Description: Body rather thin, broadly rounded at each end, about equally 
wide along most of its length, spined anteriorly to a little beyond the aceta- 
bulum. Size 0.931 to 1.312 by 0.340 to 0.637 mm. Oral sucker often pulled 
back slightly into anterior end of body, 0.080 to 0.100 mm in diameter; 
acetabulum about 1/4 body length from anterior end, 0.080 to 0.130 mm 


| 
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in diameter; suckers subequal in size. Pigment flecks near dorsal surface in 
pharyngeal region; forebody glandular. Prepharynx very short; pharynx 0.051 
to 0.068 mm long by 0.042 to 0.052 mm wide; esophagus approximately 
same length as pharynx; bifurcation midway between suckers; ceca extending 
to near posterior end. Genital pore to the left opposite anterior edge of 
acetabulum. Testes 11 (Linton described 9), irregularly arranged, intercecal, 
in posterior half of body. Cirrus sac clavate, extending diagonally to the right 
and posterior to the acetabulum more than halfway to the ovary, containing a 
basal seminal vesicle, a bipartite prostatic vesicle, and a well developed cirrus; 
external seminal vesicle a swollen tube. Ovary about in midbody, 4-lobed; 
clavate seminal receptacle anterior to ovary; uterus extending posteriorly ven- 
tral to the testes into the region of the hindmost testes; short metraterm pres- 
ent. Vitelline follicles extending from a little posterior to acetabulum to 
posterior end of body; dorsal, ventral and lateral to ceca, confluent posterior 
to testes. Eggs 53 to 62 by 30 to 36 yw. Excretory vesicle extending anteriorly 
as far as the ovary. 


Discussion: M. chaetodoni differs from M. inconstans (Linton) in body 
shape, posterior extent of the cirrus sac, arrangement of the testes, and dis- 
tribution of the vitellaria. It differs from M. blennii Manter, 1931 in more 
slender cirrus sac, in sucker ratio, in more anterior intestinal bifurcation and 
in more posterior distribution of the vitellaria. 


Both M. inconstans and M. blennii possess the bipartite prostatic vesicle 


as in M. chaetodoni. The genus Rhagorchis also possesses the same type of 
cirrus sac, thus differing from Multitestis chiefly in that its uterus does not 
extend posterior to the ovary. 


Linton’s unnamed species from Bermuda (Linton, 1907:115) is evidently 
M. chaetodoni. 


44. RHAGORCHIS ODHNERI Manter, 1931 


Synonym: Gargorchis varians Linton, 1940.* 


Hosts: Alutera schoepfii (Walbaum), filefish; in both of 2 hosts examined. Monacan- 
thus ciliatus (Mitchill), filefish; in 1 of 18 hosts examined. 


Location: Intestine. 
Locauities: Tortugas, Florida; Beaufort, North Carolina; Woods Hole, Massa- 
chusetts. 

Discussion: A study of co-types of this species indicates that body spines 
had been present but lost. Specimens collected at Tortugas have spines 
anteriorly. Rhagorchis is therefore very closely related to Multitestis Manter 
1931. It differs in that the uterus is entirely preovarian. The genus Gargorchis 
Linton, 1940 and its species, G. varians, are clearly synonyms of Rhagorchis 
and R. odhneri, respectively, and are from the same host. This trematode, 
with its hosts, ranges north to Beaufort and Woods Hole. The poorly 
described Distomum pallens Rud. of Linton (1898) is probably also this 


species. 


* New synonymy. 
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An immature specimen from Monacanthus shows the testes in two clusters 
of 5 each, suggesting that these organs start as two and fragment into ten. 


45. ENENTERUM AUREUM Linton, 1910 
Figs. 30-32 


Hosts: Kyphosus sectatrix (Linn.) white chub; type host, present in 7 of 10 hosts 
examined. Kyphosus incisor (Cuv. & Val.), yellow chub;* in 2 of 5 hosts 


examined. 


LocaTIOoN : Intestine. 


Linton’s description is corrected and extended in the following diagnosis 
of this species. 


Description: Body elongate, tapering at each end, pointed at posterior end; 
yellowish-orange color in life; size 3.847 to 10.193 by 0.870 to 1.323 mm (a 
2.457 mm _ specimen was immature); with spined cuticula. Oral sucker 
funnel-shaped (fig. 31); mouth directed anteriorly and surrounded by 6 
extensions or lobes of the sucker; 2 dorsal, 2 ventral, and 2 lateral; dorsal 
and lateral processes notched to give the appearance of a total of 10 lobes. 
Oral sucker 0.337 to 0.405 mm in transverse diameter (not including lobes), 
longer than wide. Acetabulum 1/5 to 1/7 body length from anterior end, 
0.450 to 0.580 mm in transverse diameter; sucker ratio from 1:1.25 to 1.66. 
Muscular prepharynx when extended about the same length as pharynx; 
pharynx 0.225 to 0.300 mm long by 0.195 to 0.255 mm wide; esophagus lack- 
ing; ceca wide often with slightly irregular contour, uniting posterior to testes 
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Uterus preovarian; metraterm a long, muscular, coiled tube just posterior to 
acetabulum, becoming straight dorsal to acetabulum and joining cirrus near 
genital pore; genital pore submedian, slightly to the left close to acetabulum. 
Vitelline follicles from posterior edge of acetabulum to posterior end of body; 
dorsal, ventral, and lateral to ceca; confluent posterior to testes. Eggs 58 
to 67 by 23 to 28 w (Linton records a width of 35 1). Excretory pore dorsai 
or subdorsal, near or with anus. Excretory vesicle I-shaped; ventral to common 
cecum but dorsal to testes and ovary; 2 pairs lateral tubules extending length 
of body, more or less sinuous in anterior regions. 


Discussion: Hopkins (1934) pointed out that Enenterum is not closely 
related to other papillose Allocreadiidae. It is here considered in the Lepo- 
creadiidae in spite of its lack of eye-pigment even in young specimens. Per- 


* New host record. 
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haps it belongs in the Opecoelidae but it has a spiny cuticula, seminal recep- 
tacle, and large prostatic gland. 


The presence of a true proctodaeum lined with cuticula is unusual among 
trematodes. There is no doubt that the anus is functional. The intestinal 
ceca are lined with large glandular (often vacuolated) cells. Passageway into 
the rectum is regulated by sphincter-like muscle cells. The ceca contain 
cellular debris from the content of the intestine of the host, an herbivorous 
fish. Some of this material is not digested since solid cellular residue was 
seen in the rectum. In other words, this trematode has a complete, functional 
alimentary canal and carries on both ingestion and egestion of solids, appar- 
ently plant cells eaten by the host. 


Comparisons: Enenterum pimelopteri Nagaty, 1942 from Pimelopterus 
tahmel from the Red Sea differs from E. aureum chiefly in possessing a 
rather long esophagus and smooth testes. 


Dollfus has recently described three species of trematodes which he 
included in the genus Enenterum (Dollfus, 1946: Ann. Parasit., 21, p. 119- 
129, pl. I). One of these, E. pseudaureum, is probably a synonym of E. 
pimelopteri and differs from E. aureum in its smooth testes and by possess- 
ing an esophagus. E. cadenati Dollfus, 1946 was placed by him in a new 
subgenus, Cadenatella, on the basis of 8 oral lobes, the presence of a preace- 
tabular accessory sucker, and a single testis. E. (Jeancadenatia) brumpti Doll- 
fus, 1946 is very remarkable in possessing a median row of 14 or 15 preace- 
tabular accessory suckers. Both of the subgenera of Dollfuss propably deserve 
generic rank. His material was not well preserved and he could not deter- 
mine the presence or absence of an anus. 


OPECOELIDAE Ozaki, 1925 


Synonyms: Coitocaecidae Ozaki, 1929; Notoporidae Yamaguti, 1938; Sphinctero- 
stomatidae Yamaguti, 1937.* 


The family Opecoelidae Ozaki, 1925 is now conceived as including most 
of the genera classified for many years in the family Allocreadiidae. Cable 
and Hunninen (1942:306) agree with Hopkins (1941:42-43) in such a 
restricted limitation of the Allocreadiidae. Species known to possess cotylo- 
mictocercous cercariae apparently fall into the family Opecoelidae while the 
genera Allocreadium Looss, 1900; Crepidostomum Braun, 1900; Meglagonia 
Surber, 1928; Bunodera Railliet, 1896; and perhaps others remain in the 
Allocreadiidae. 


Proposed Diagnosis: Body smooth; more or less elongate and usually 
flattened; anus or ani may be present or lacking; excretory vesicle I-shaped; 
testes postovarian, usually two (nine in Helocometrina), tandem or diagonal; 
cirrus sac present, lacking, or weakly developed; ovary pretesticular; uterus 
usually entirely preovarian, only rarely extending posterior to the ovary and 
never posterior to the anterior testis; seminal receptacle present or absent, 
usually absent; eggs large; vitelline follicles large; genital pore preacetabular, 


* New synonymy. 
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usually to the left (submarginal and dorsal in the Notoporinae). Adults 
in the intestine and ceca of fishes, usually marine fishes; the cercariae known are 
of the cotylomicrocercous type, developing in sporocysts in snails. Type 


genus: Opecoelus Ozaki, 1925. 


It must be admitted that at present adults of this family are difficult to 
distinguish from the Allocreadiidae. The more posterior extent of the uterus 
in Allocreadium seems to me to be significant. Allocreadiidae are more com- 
mon in freshwater fishes, while the Opecoelidae are very common in marine 


fishes. 


Divison of the Opecoelidae into subfamilies is also rather unsatisfactory. 
The following four subfamilies are recognized as an attempt to group together 
related genera. 


1. OPECOELINAE Stunkard, 1931. Synonym: Coitocoecinae Poche, 1926. 


Diagnosis: Opecoelidae with weakly developed cirrus sac, or without 
cirrus sac; genital pore ventral; acetabulum usually protrusible and often 
papillate; accessory sucker present or absent; ceca sometimes ending blindly 
but usually either uniting or opening through 1 or 2 ani or through a uroproct; 
seminal receptacle usually absent, sometimes present. Type genus: Opecoelus 


Ozaki, 1925. 


Other genera: Anisoporus Ozaki, 1928; Coitocaecum Nicoll, 1915; Dac- 
tylostomum Woolcock, 1935; Fimbriatus Von Wicklen, 1946; Genitocotyle 
Park, 1937; Nicolla Wisniewski, 1934; Opecoelina Manter, 1934 (synonym: 
Dideutosaccus Acena, 1941*); Opecoeloides Odhner, 1928; Opegaster Ozaki, 
1928; Ozakia Wisniewski, 1934; Parvacreadium Manter, 1940; Pseudopecoelus 
Von Wicklen, 1946; Pseudopecoeloides Yamaguti, 1940; Sphincterostoma 
Yamaguti, 1937. 


The subfamily Coitocoecinae Poche, 1926 does not seem to me to be 
separable from the Opecoelinae because of the variety and combination of 
characters shown by such genera as Dactylostomum, Opecoelina, and Coito- 
caecum. There are few rules of nomenclature pertaining to subfamily names. 
I am using Opecoelinae rather than the earlier name Coitocoecinae because 
Opecoelus was the original type of the family. 


This subfamily is represented by numerous species in the Pacific and is not 
uncommon in the American Atlantic. Considering its size, remarkably few 
species (apparently only fresh-water species of Coitocaecum, C. macrostomum, 
C. ovatum, C. testiobliqgum, and C. proavitum) are reported from European 
waters. 


Wisniewski (1934) divided the genus Coitocaecum into three genera 
based on the location of the genital pore and the character of the cirrus sac. 
Nicolla has a genital pore median and posterior to the intestinal bifurcation; 
and a short, ovoid cirrus sac. Coitocaecum has a sinistral genital pore anterior 
to the intestinal bifurcation and a rather long cirrus sac overlapping the 
acetabulum and containing an ejaculatory duct and a large seminal vesicle. 


* New synonymy. 
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Ozakia has a genital pore located as in Coitocaecum but the cirrus sac is 
short (not crossing the intestinal cecum) containing the cirrus and a small 
internal seminal vesicle, while most of the seminal vesicle is external. The 
genus Nicolla is easily distinguished but Coitocaeum and Ozakia can be 
difficult to recognize because of the weak development of the cirrus sac; in 
fact, Nicoll (1915) described the type species as lacking a cirrus sac. Wisniew- 
ski states the cirrus sac may be non-muscular. 

Most of the species named in the genus Coitocaecum fall into the genus 
Ozakia. The following new combinations, in addition to those made by 
Wisniewski are proposed: Ozakia anaspidis (Hickman, 1934); O. glandulosa 
(Yamaguti, 1934); O. tropica (Manter, 1940); O. acanthogobia (Park, 
1939); O. koreana (Park, 1939); O. leptoscari (Yamaguti, 1940); O. parva 
(Crowcroft, 1945); O. xesuri (Yamaguti, 1940). 


2. Plagioporinae n. subfam. This subfamily is proposed for Opecoelidae 
with well developed cirrus sac; with ceca ending blindly; and with ventral 
genital pore. Type genus: Plagioporus Stafford, 1904. Other genera: Caudo- 
testis Yamaguti, 1934; Hamacreadium Linton, 1910; Helicometra Odhner, 
1902; Helicometrina Linton, 1910; Pseudoplagioporus Yamaguti, 1938; and 
Stenopera Manter, 1933. Probably Decemtestis Yamaguti, 1934; Podocotyle 
Odhner, 1905; and Pedunculacetabulum Yamaguti, 1934 belong in this sub- 
family. 

These genera have long been viewed as typical allocreadiids, and, in fact, 
their adult structure would hardly separate them from the Allocreadiidae. 


When more life cycles are known, the importance to be attached to the type 
of cercaria can be better judged. Actually, at present the evidence for accepting 
Opecoelidae as distinct from Allocreadiidae is far from conclusive. It depends 
to considerable extent on the relative importance attached to larval stages. 
Dawes (1946) retains the Allocreadiidae, at least for most of the genera. 


3. The subfamily HoraTREMATINAE Srivastava, 1942 was named for the 
genus Horatrema Srivastava, 1942. Horatrema seems to be related to Noto- 
porus. The Horatrematinae have no or very weak cirrus sac; the ceca end 
blindly; the testes are oblique to symmetrical; the genital pore is ventral to left 
of the pharynx; minute spines occur embedded in the cuticula; there is no 
seminal receptacle. The presence of spines might warrant transfer of the 
genus Horatrema to the Lepocreadiidae but a seminal receptacle is lacking. 


4. The subfamily Notoporinae Srivastava, 1942, with submarginal, dor- 
sal genital pore, contains Notoporus Yamaguti, 1938 and Neonotoporus 
Srivastava, 1942. 


Opecoelinae 
46. Opegaster synodi n. sp. 
Fig. 33 


Host: Synodus foetens (Linn.), lizardfish; in 1 of 7 hosts examined; 2 specimens, | 
immature. 
LocaTIon : Intestine. 
Description: The mature specimen was 1.051 mm long by 0.307 mm 
wide; widest at acetabular level; more or less pointed at each end. Oral sucker 
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0.100 mm in diameter; acetabulum 0.175 mm; sucker ratio 1:1.75. The 
immature specimen had a sucker ratio of 1:2.2. Acetabulum with 3 small 
papillae on each lip. Forebody 0.27 mm long. Prepharynx short; pharynx 0.051 
mm long by 0.061 mm wide; esophagus slightly longer than pharynx; intes- 
tinal bifurcation about midway between suckers; ceca uniting near posterior 
end; anus ventral a short distance anterior to posterior end of body. The anus 
was more conspicuous on the immature specimen. Genital pore more than 
halfway toward the left edge of the body at level of posterior third of esopha- 
gus or barely anterior to the intestinal bifurcation. Testes tandem, close to- 
gether, of slightly irregular shape with indistinct outline, just posterior to 
middle of hindbody. Posttesticular distance 0.255 mm. Seminal vesicle 
tubular, indistinct, apparently extending to very slightly beyond the acetabulum. 
Ovary small, subglobular, immediately pretesticular; Mehlis’ gland conspicuous, 
bilobed, immediately preovarian. The bilobed glandular mass of Mehlis’ 
gland is difficult to distinguish from the ovary. Vitelline reservoir overlapping 
ovary at one side. Eggs 50 to 54 by 30 to 32 yw. Excretory pore terminal. 


Comparisons: Although only one mature specimen was available it is 
given a specific name for purpose of future reference. O. synodi surprisingly, 
is most similar to O. beliyai Pande, 1937 from Gobius giuris in India. Agree- 
ment includes such details as size and shape of the body; sucker ratio; rather 
long esophagus; location of genital pore; number of papillae on the aceta- 
bulum. The chief difference is egg size (70 by 37 to 40 mw in O. beliyai 
as compared with 50 to 54 by 30 to 32 uw). The ovary has a slightly different 


shape and the vitelline follicles extend slightly anterior to the genital pore 
in O. beliyai. 


The occurrence of a species of Opegaster in the Atlantic is of some interest 
because all of the other 16 species of Opegaster and all of the 12 species of 
the closely related genus Opecoelus are reported only from the Pacific, chiefly 
in the region of Japan and India. 


Genus OPECOELOIDES 


The genus Opecoeloides was named by Odhner (1928) for Distomum 
furcatum Bremser in Rudolphi, 1819. Odhner compared it with Opecoelus 
Ozaki, 1925 from which it differs (1) in possessing an accessory sucker 
between the acetabulum and genital pore; (2) in lack of cirrus sac; and (3) 
in that the ceca enter the excretory vesicle rather than opening to the out- 
side. Acetabular papillae or processes occur as in Opecoelus. The presence of 
an accessory sucker occurs also in the genus Anisoporus Ozaki, 1928 and in 
the genus Genitocotyle Park, 1937. Genitocotyle lacks acetabular papillae and 
the ceca end blindly. Pseudopecoeloides Yamaguti, 1940 has a protuberant 
acetabulum and a uroproct but lacks both the accessory sucker and aceta- 
bular papillae. Anisoporus differs from Opecoeloides only in that the ceca 
open through a single anus rather than into the excretory vesicle. Manter 
(1940) has questioned the validity of basing a genus on this single character 
which is sometimes difficult to determine. 

Much of the confusion in this group of trematodes has arisen from a mis- 
interpretation of the accessory sucker which has several times been reported as 
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a genital sucker surrounding a male genital pore. The true nature of the sucker 
was described as early as 1900 by Lithe. Von Wicklen (1946), after a study of 
the type specimen of Distomum vitellosum Linton, 1900, revised the group. 
She recognized the following genera: Opecoeloides Odhner, 1928, with O. 
furcatus (Bremser, 1819) as type species; Pseudopecoeloides Yamaguti, 1940, 
with P. tenuis Yamaguti, 1940 as type species; Opecoelus Ozaki, 1925, with 
O. sphaericus Ozaki, 1925 as type species; Pseudopecoelus Von Wicklen, 
1946 with P. vulgaris (Manter, 1934) as type species; Anisoporus Ozaki, 
1928 with A. cobraeformis Ozaki, 1928 as type species; and Fimbriatus Von 
Wicklen, 1946, with F. fimbriatus (Linton, 1934) as type species. 


Opegaster Ozaki, 1928 is very closely related to Opecoelus except that 
the seminal vesicle does not extend posterior to the acetabulum, and the vitel- 
laria reach anterior to the acetabulum. Genitocotyle Park, 1937 is apparently 
like Pseudopecoelus except that an accessory sucker is present. 


The number and form of acetabular papillae are probably good specific 
characters in this group. Linton assumed them to be highly variable and did 
not attempt to differentiate species upon them. Odhner (1928) showed they 
may be extended or retracted in Opecoeloides furcatus but always discernible 
at least in sections. Several species which I have studied suggest that these 
papillae can be recognized without great difficulty even when contracted and 
that their number within a species is either constant or varying only by one 
or two. 

The following species of Opecoeloides are known: O. furcatus (Bremser, 
1819); O. vitellosus (Linton, 1900) Von Wicklen, 1946; O. eucinostomi 
(Manter, 1940) Von Wicklen, 1946; O. polynemi Von Wicklen, 1946. 
Anisoporus thyrinopsi Manter, 1940 may belong in the genus Opecoeloides 
since only one specimen was studied and the anus evidently was not con- 
spicuous. 


47. Opecoeloides brachyteleus n. sp. 
Fig. 34 


Host: Mulloidichthys martinicus (Cuv. & Val.), yellow goatfish; in 3 of 10 hosts. 
LocaTIoN : Intestine. 


Description (based on 5 specimens): Length 0.975 to 2.250 mm, width 
0.165 to 0.360 mm, greatest width in posterior half of body. Posterior end 
abruptly pointed. In the 1.035 mm type specimen: oral sucker 0.093 mm 
wide, slightly longer than wide; acetabulum 0.136 mm wide, wider than long; 
sucker ratio 1:1.46. Other specimens did not show ventral view of both 
suckers. Acetabulum on a distinct body stalk; papillate with 4 anterior and 
3 posterior papillae. Forebody 0.225 to 0.487 mm, about 1/4 or a little less of 
body length. Accessory sucker close in front of acetabular stalk, with distinct 
border, 51 to 71 m in diameter. Prepharynx short; pharynx large, longer than 
wide, 0.102 to 0.153 mm long by 0.071 to 0.133 mm wide; esophagus about 
same length as pharynx; ceca rather wide; uroproct present. Genital pore closely 
in front of accessory sucker. Testes very large, close together, wider than 
long, slightly overlapping ceca, in posterior third or fourth of body; posttestic- 
ular space unusually short, 0.102 to 0.255 mm in length or approximately 
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half the length of the forebody. Genital atrium with a few circular muscles; 
cirrus a short muscular tube; cirrus sac lacking; seminal vesicle a coiled tube 
reaching halfway or more to the ovary. Ovary unlobed, immediately pre- 
testicular, slightly to the left; uterus preovarian; metraterm not observed; 
eggs 43 to 53 by 26 to 29 y; vitellaria from about the base of the seminal 
vesicle to posterior end of body; dense and continuous; dorsal, lateral, and 
ventral to ceca; overlapping testes. Gland cells resembling vitellaria but with- 
out yolk granules, extending to acetabulum. 


Discussion: This species differs from O. vitellosus in number of papillae, 
longer pharynx, smaller eggs, more conspicuous accessory sucker, and more 
posterior genital pore. It differs from O. eucinostomi in its continuous vitel- 
laria and in the posterior extent of the seminal vesicle. O. furcatus has lobed 
testes and a much larger accessory sucker. If Anisoporus thyrinopsi should be 
found to possess a uroproct rather than an anus it would belong in the genus 
Opecoeloides and be very similar to O. brachyteleus, differing in more narrow 
hindbody, more anterior genital pore, more anterior extent of the vitellaria, 
3 rather than 4 anterior papillae on the acetabulum, and longer posttesti- 
cular space. 

The name brachyteleus is from brachy = short and tele = end, and 
refers to the short posttesticular region. 


48. Opecoeloides elongatus n. sp. 
Figs. 35, 36 


Host: Pseudupeneus maculatus (Bloch), red goatfish; in 2 of 20 hosts examined. 
LocaTIon: Intestine. 


Description (based on 4 specimens; 2 dead and extended, 2 killed under 
coverglass): Length 1.260 to 2.925 mm, greatly elongate and more or less 
cylindrical, extended specimens about as thick as wide; width 0.165 to 0.217 
mm. An extended specimen 1.260 mm long was immature; a flattened speci- 
men of the same length contained a few eggs. Suckers, based on two flattened 
specimens of 1.260 and 1.500 mm: oral sucker 0.046 to 0.068 mm in diameter; 
acetabulum 0.078 to 0.082 mm in diameter; sucker ratio 1:1.2 to 1.7. Aceta- 
bulum with 4 anterior and 3 posterior papillae; acetabular stalk short. Fore- 
body from 1/7 to 1/15 body length. Accessory sucker small, inconspicuous, 
without border, slightly to left closely anterior to acetabular stalk, slightly 
posterior and to left of genital pore. Prepharynx short; pharynx almost spheri- 
cal, 34 to 54 pw long by 34 to 48 mu wide; esophagus longer than pharynx; 
intestinal bifurcation opposite acetabulum; ceca narrow; termination of ceca 
not observed. Genital pore slightly to the left, approximately at level of 
middle of esophagus. Testes elongate, unlobed, slightly separated; posttesti- 
cular space very long, twice or more the length of the forebody. Cirrus very 
short; cirrus sac lacking; seminal vesicle extending more than halfway be- 
tween acetabulum and ovary. Ovary unlobed, separated from the anterior 
testis by a few vitellaria; uterus long, preovarian, with very short coils, inter- 
cecal; metraterm not observed. The distance from the acetabulum to ovary 
may be almost half body length. Eggs 51 to 59 by 31 to 34 pw. Vitellaria 
from a short distance posterior to acetabulum to posterior end of body; inter- 
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rupted opposite at least one of the testes, usually both; a few follicles between 
ovary and anterior testis; gland cells, resembling vitellaria but without yolk 
gtanules, extending to acetabular level. The excretory pore is not terminal but 
ventral a short distance anterior to the posterior end. It seemed to be dorsal in 
one specimen. 


Discussion: Although this species has the same number of acetabular 
papillae as O. brachyteleus from the yellow goatfish, it is very different in a 
number of features: the body is much more elongate, the pharynx smaller, 
the accessory sucker less distinct, the posttesticular space much greater, the 
testes more elongate, and the vitellaria are not continuous opposite the testes. 
In most of these respects it differs also from the other species in the genus. 
O. furcatus is also elongate but has lobed testes and ovary and a very large 
accessory sucker. 


The name elongatus is for the elongate shape of the body. 


49. Pseudopecoeloides gracilis n. sp. 
Figs. 37, 38 


Host: Trachurops crumenophthalma (Bloch), goggle-eye jack; in 4 of 5 hosts exam- 
ined. 


LocaTION : Intestine. 


Description: Body elongate, rather slender, smooth, more or less pointed 
posteriorly, widest at acetabular level. Size (of 10 specimens measured) 1.296 
to 1.989 by 0.202 to 0.352 mm. Length from 5.3 to 6.7 times the width. 
Forebody short, usually contracted, 0.187 to 0.240 mm or about 1/9 body 
length. Posttesticular space relatively long, 0.382 to 0.690 mm, from 28 to 36% 
of body length, usually 34 or 35% of body length. Oral sucker 0.097 to 0.122 
mm in diameter; acetabulum 0.210 to 0.260 mm in diameter; sucker ratio 
1:2 to 1:2.2. Acetabulum usually retracted into body, someimes protuberant; 
without definite papillae, sometimes with irregularly puckered edge. Pharynx 
length 0.060 to 0.080 mm; width 0.049 to 0.076 mm; esophagus about same 
length as pharynx; bifurcation near anterior edge of acetabulum; ceca enter 
excretory vesicle near excretory pore. Genital pore slightly to the left, opposite 
base of oral sucker or anterior edge of pharynx. Testes smooth, subglobular 
to elongate, intercecal, tandem, not contiguous but separated by at least a 
few vitelline follicles. In all but 1 of 27 specimens the follicles extended across 
the body between the testes; in the one specimen the follicles almost met. 
Genital atrium (Fig. 38) small, globular, thick-walled. Cirrus (Fig. 38) 
thick-walled, cylindrical; cirrus sac lacking; seminal vesicle sinuous, extending 
only a short distance posterior to acetabulum (not over 1/3 distance to the 
ovary). Ovary subglobular, smooth, near midbody, immediately anterior to 
anterior testis. Vitellaria from posterior edge of acetabulum to posterior end 
of body, extending between testes, usually interrupted opposite posterior 
testis, filling posttesticular space. Eggs 53 to 70 by 29 to 39 yu. Such a range 
is due largely to unusually small eggs, 53 by 29 y in one specimen. 28 eggs 
measured from 9 other specimens showed no egg less than 58 y. long and 
most eggs were 61 to 66 j in length. Excretory vesicle a long tube extending 
forward to the ovary. 


| 
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Comparisons: P. gracilis differs markedly from the other two species in 
the genus, P. tenuis Yamaguti, 1940 and P. carangis (Yamaguti, 1938), in 
that the acetabulum is twice as large as the oral sucker. It is most like 
P. carangis differing in sucker ratio and in having more vitellaria between the 
testes. P. gracilis is very similar to the “C. vitellosus” of Linton, 1940, p. 82 
and fig. 18, from the goggler, T. crumenophthalmus at Woods Hole, Massa- 
chusetts, except that acetabular papillae occured in Linton’s material. Various 
species studied by the author indicate that these acetabular papillae are more 
constant than Linton believed but observations on living specimens are desirable. 


50. Pseudocoeloides equesi n. sp. 
Fig. 39 


Hosts: Eques lanceolatus (Linn.), ribb-nfish, type host; in 1 of 7 hosts examined. 
Eques acuminatus (Bloch & Schneider), ribbonfish; in 3 of 9 hosts examined. 


LocaTION : Intestine. 


Description (based on 6 specimens): Body elongate, smooth except for 
a few irregularly scattered small papillae along the anterior half; about equally 
wide along most of its length, tapering to a rounded point at each end. 
Length 1.282 to 1.935 mm, width 0.225 to 0.375 mm. Oral sucker slightly 
wider than long, 0.126 to 0.160 mm in transverse diameter; acetabulum 
rather small, protrusible on a body stalk or retractile into body; 0.102 to 
0.153 mm in transverse diameter, smaller than oral sucker; sucker ratio from 
1:0.84 to 0.90. Anterior lip of acetabulum with 3 papillae, posterior lip with 
2 papillae. Forebody from 1/4 to 1/6 body length. Pharynx large, 0.094 to 
0.119 mm long by 0.088 to 0.127 mm wide, width only slightly less than 
length; esophagus somewhat longer than pharynx; intestinal bifurcation dorsal 
to acetabular stalk; ceca entering excretory vesicle near posterior end to 
form a uroproct. 


Genital pore slightly to left of midline, opposite middle of pharynx. 
Testes large, smooth, tandem, contiguous, just posterior to midbody; pos- 
terior testis larger. There is a short muscular cirrus; cirrus sac lacking; semi- 
nal vesicle a coiled tube extending halfway between acetabulum and ovary. 
Ovary spheroid, anterior to and contiguous with anterior testis; seminal recep- 
tacle lacking; uterus preovarian; eggs 51 to 60 by 29 to 34 w (62 by 38 mw 
in a living specimen); metraterm slightly longer than combined cirrus and 
prostatic vesicle. Vitellaria from about the base of seminal vesicle to pos- 
terior end of body, closely crowded; lateral, ventral, and dorsal to the ceca; 
filling posttesticular space. Excretory pore terminal. 


Discussion: This species does not agree with the generic diagnosis of 
Pseudopecoeloides in that it possesses acetabular papillae. It is like Opecoe- 
loides except an accessory sucker is lacking. The species is much like P, 
carangis (Yamaguti, 1938) except for the acetabular papillae. The papillae 
are definite in number in all 6 specimens of P. equesi collected. If the pres- 
ence of these papillae should be considered a generic character, this species 
would belong to a_new genus related to Opecoeloides and Pseudopecoeloides. 
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51. PSEUDOPECOELOIDES CARANGIS (Yamaguti, 1938) Yamaguti, 1940 


Synonym: Cymbephallus carangi Yamaguti, 1938. 

Hosts: Caranx bartholomaei Cuv. & Val., yellow jack; in 1 of 3 hosts examined; 3 
specimens. Caranx ruber (Bloch), runner; in | of 6 hosts examined; 1 specimen. 

LocaTIoN : Intestine. 

Discussion: These trematodes agree with Yamaguti’s except that they 
are somewhat smaller and the eggs measured 46 to 48 by 27 yw rather than 
57 to 63 by 30 to 42 uw. This difference is ordinarily enough to indicate 
different species but since other details are practically identical and since 
Yamaguti’s measurements were made on living eggs, the above identification 
seems justified. The trematodes differ from P. gracilis in the subequal size 
of the suckers and more approximate testes. The specimens agree perfectly, 
including egg size, with the trematode reported as Cymbephallus carangi 
Yamaguti by the author from the coast of Ecuador and represent an addi- 
tional species common to the two oceans. 


52. Pseudopecoelus priacanthi (MacCallum, 1921) n. comb. 
Fig. 40 
Synonym: Allocreadium priacanthi MacCallum, 1921 (Fig. 39). 


Hosts: Priacanthus arenatus Cuv. & Val., glass-eye snapper or big-eye; one speci- 
men in | of 3 hosts. P. cruentatus (Lacépéde),* big-eye; one specimen in | of 
3 hosts. 

LocaTIon : Intestine. 

Discussion: MacCallum (1921) described this species as “Allocreadium 
priacanthi” from Priacanthus arenatus from Key West, Florida. It cannot 
belong in the genus Allocreadium because of its lack of a cirrus sac. The 
projecting acetabulum is a conspicuous feature. The deep, cup-shaped aceta- 
bulum bears no papillae but it is lobed by a lateral notch on each side covered 
by a continuous surface membrane (Fig. 40). This character was not clearly 
indicated by MacCallum who did imply the membraneous border in describ- 
ing the acetabulum as “a beautiful filmy structure.” The genital pore in both 
of my specimens is to the left opposite midpharynx, slightly anterior to the 
point described by MacCallum. The genital atrium is muscular and continues 
into a bulbous cirrus about the same length as the narrower prostatic vesicle 
surrounded by a few prostatic cells (Fig. 40). The sinuous seminal vesicle 
extends barely past the anterior limit of the vitellaria which end at the base 
of the acetabular stalk. The terminal male organs are similar to those of 
P. vulgaris (Manter, 1934) von Wicklen, 1946 and other species in the 
genus. The ceca end blindly. 

This species is unique in the shape of the acetabulum. It differs from 
P. tortugae von Wicklen, 1946 in that the gonads are separated; the genital 
pore is more anterior and the eggs (about 53 by 17 ) ate smaller. 


53. PsEUDOPECOELUS TORTUGAE von Wicklen, 1946 


Synonym: Cymbephallus fimbriatus Linton of Manter, 1934. ' 
Host: Coelorhynchus carminatus (Goode) ; 200 fath.; in 1 of 5 hosts examined. 
LocaTIoN: Intestine. 


* New host record. 
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54. PSEUDOPECOELUS VULGARIS (Manter, 1934) von Wicklen, 1946 
Hosts: 16 species of fishes collected from depths of 50-315 fathoms. (Manter, 1934: 
293). 


LocaTION : Intestine. 


55. Neopecoelus scorpaenae n. gen., n. sp. 
Figs. 41, 42 


Hosts: Scorpaena grandicornis Cuv. & Val., scorpion fish; type host; 4 specimens in 
2 of 4 hosts examined. Scorpaena brasiliensis Cuv. & Val., scorpion fish; 2 
specimens in 2 of 19 hosts examined. 


LocaTION : Intestine. 


Description: Body smooth, 1.655 to 2.511 by 0.390 to 0.645 mm, almost 
uniform in width from acetabulum to posterior end, posterior end broadly 
rounded. Forebody 0.262 to 0.382 mm, or about 1/6 to 1/9 body length, 
tapering to oral sucker. Oral sucker round, 0.097 to 0.146 mm in diameter; 
acetabulum embedded in a fold of the ventral body-wall, without papillae, 
wider than long, 0.262 to 0.337 mm in transverse diameter. Sucker ratio 
1:2.1 to 3, usually about 1:2.7. Short prepharynx present; pharynx 0.102 to 
0.160 mm long by 0.077 to 0.122 mm wide, usually longer than wide, in one 
case same length as width; about the same size as the oral sucker or some- 
what larger. Esophagus varying from about the same length as prepharynx 
to almost as long as the pharynx; bifurcation at anterior border of aceta- 
bulum; ceca narrow, each opening dorsally on one side of the excretory pore 
a short distance anterior to posterior end of body. 


Genital pore slightly to the left at about midpharyngeal level. Testes two, 
subglobular, smooth, large, tandem, intercecal, slightly separated, just posterior 
to midbody. Cirrus a subspherical muscular structure, followed by an ovoid 
prostatic vesicle (Fig. 42). Cirrus sac absent. Prostatic cells free in parenchyma 
near prostatic vesicle and cirrus. Seminal vesicle tubular, free in parenchyma, 
becoming coiled or strongly sinuous posterior to acetabulum, extending dorsal 
to uterus almost halfway to ovary. Ovary smooth, ovoid, immediately anterior 
to anterior testis; seminal receptacle lacking; yolk reservoir to left of ovary; 
uterus preovarian, entering cirrus close to genital pore (Fig. 42). Metraterm 
somewhat longer than prostatic vesicle. Vitelline glands of large follicles 
extending in sides of body from posterior edge of acetabulum to posterior 
end of body, usually but not always interrupted opposite testes, not con- 
fluent between gonads, largely filling the body posterior to testes. Eggs 50 
to 53 by 30 to 32 yw. Excretory pore subterminal, dorsal; extent of excretory 
vesicle not determined. 


Generic Diagnosis of Neopecoelus: Opecoelidae with elongated, smooth 
body; acetabulum retractile into the body, without papillae; narrow ceca open 
through two ani which lie dorsally near posterior end. Testes subspherical, 
smooth, tandem; genital pore slightly to left of midline in pharyngeal region; 
cirrus subspherical; prostatic vesicle present; cirrus sac absent; seminal vesicle 
tubular; seminal receptacle absent; vitelline follicles extending posteriorly 
from acetabulum. Parasitic in the intestine of marine fishes. Type species: 
N. scorpaenae. 
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Comparisons: Neopecoelus is like Pseudopecoelus Von Wicklen, 1946 
except that it possesses two ani. These ani are inconspicuous in preserved 
specimens but were clearly observed in living specimens. A cirrus sac or mem- 
brane is lacking in Neopecoelus and present but very weakly developed in 
Pseudopecoelus. Fimbriatus Von Wicklen, 1946 has two ani but differs in 
possessing an accessory sucker and papillae on the acetabulum. 


56. Neopecoelus holocentri n. sp. 
Figs. 43, 44 


Host: Holocentrus coruscus (Poey), squirrelfish; 4 specimens in | of 10 hosts exam- 
ined. 


LocaTION: Intestine. 


Description: Body smooth; 1.020 to 1.890 mm long by 0.487 to 0.615 mm 
wide; about equally wide along most of body length; ends more or less rounded. 
Oral sucker wider than long, with transverse aperture; 0.116 to 0.165 mm 
in transverse diameter. Acetabulum about 1/4 body length from anterior end, 
slightly wider than long, 0.232 to 0.307 mm in transverse diameter, not 
invaginated into body. Sucker ratio about 1:2. Prepharynx absent or very 
short; pharynx very large, wider than long, 0.094 to 0.136 mm long by 0.110 
to 0.161 mm wide. Esophagus muscular, somewhat shorter than pharynx; 
intestinal bifurcation at anterior border of acetabulum; ceca rather wide, each 
opening through an anus. Ani fairly conspicuous, a short distance anterior to 
posterior end of body, slightly anterior to excretory pore. Genital pore at 
midpharynx level, slightly to left of midline. Testes two, slightly lobed, tandem 
or diagonal, slightly posterior to midbody. Posttesticular distance 1/4 to 1/5 
body length. The cirrus (or possibly the genital atrium) is muscular and 
spherical; leading into it is an elongate, thin-walled prostatic vesicle followed by 
a tubular seminal vesicle which extends dorsally across the acetabulum, coils 
in the region posterior and to the right of the acetabulum, then extends 
backward almost to the ovary. Ovary usually pretesticular, trilobed although 
sometimes compressed by the testes; seminal receptacle lacking; uterus pre- 
ovarian; metraterm thick-walled, slightly longer than prostatic vesicle. Vitel- 
laria from posterior edge of acetabulum or, in contracted specimen, from 
middle of acetabulum to or near posterior end of body; they may occur pos- 
terior to ani and excretory pore. Eggs 46 to 51 by 26 to 31 yw. Excretory pore 
dorsal, slightly anterior to posterior end of body; excretory vesicle a short 
wide sac. 


Discussion: This species differs from the type species, C. scorpaenae, 
in its less elongated body; relatively larger oral sucker and wider pharynx; 
longer esophagus; wider ceca; and lobed testes and ovary. The metraterm 
seems to be much better developed. 


One of the four specimens collected showed diagonal rather than tandem 
testes, with the ovary almost opposite the anterior testis. In another specimen 
the ovary was distinctly between the two diagonal testes. Such a position is 
usually a generic character but since all other details agreed exactly with 
the other three specimens collected at the same time and since another speci- 
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men was almost intermediate, this position of the ovary is considered an 
abnormality. 


57. Genitocotyle atlantica n. sp. 
Figs. 45, 46 


Hosts: Carapus bermudensis (Jones); in 1 of 2 hosts examined. Haemulon flavolinea- 
atum (Desmarest), french grunt; type host; in 1 of 11 hosts examined. Mala- 
coctenus macropus (Poey), blenny; in 2 of 10 hosts examined. Opisthognathus 
sp., jawhsh; in 4 of 5 hosts examined. Syngnathus robertsi (Jordan & Rutter), 
pipefish; in | of 12 hosts examined. 


LocaTION : Intestine. 


Description: Body elongate, tapering equally toward each end, about 
equally wide along most of its length; 0.892 to 1.530 mm long by 0.280 to 
0.345 mm wide. A specimen 0.660 mm long was immature. Cuticula smooth. 
Oral sucker usually slightly longer than wide, 0.064 to 0.120 mm in trans- 
verse diameter; acetabulum wider than long, 0.096 to 0.200 mm in trans- 
verse diameter; sucker ratio about 1:1.5 (range 1.45 to 1.8). Well developed 
transverse muscles of the body wall at anterior and at posterior border of 
acetabulum. Forebody about 1/4 body length. Accessory sucker inconspicuous, 
just to left of intestinal bifurcation, with ovoid opening and radiating muscles, 
without outer membrane. Very short prepharynx, pharynx 48 to 54 u long 
by 43 to 48 « wide; esophagus more than twice length of pharynx; intestinal 
bifurcation a short distance anterior to acetabulum; ceca ending blindly near 
posterior end of body. Genital pore slightly to left of midline opposite anterior 
end of esophagus. Testes two, tandem, close together just posterior to mid- 
body, wider than long, outline slightly irregular to lobed. Posttesticular dis- 
tance approximately the same as or slightly more than forebody length. 
Genital atrium muscular and surrounded by gland cells. Cirrus in the form 
of a short muscular ejaculatory duct; cirrus sac lacking; seminal vesicle a 
sinuous tube extending posterior to acetabulum about half-way to ovary. Ovary 
usually distinctly bilobed, sometimes indistinctly trilobed, directly pretesticular; 
shell gland large, anterior to ovary; seminal receptacle present; Laurer’s canal 
opening dorsal to ovary; uterus preovarian; eggs yellow, 52 to 58 by 26 to 30 
p; vitelline follicles chiefly lateral to ceca from level of intestinal bifurcation 
to posterior end, forming two inter-cecal fields posterior to testes. The excre- 
tory vesicle extends to the ovary. 


Discussion: The genus Genitocotyle Park, 1937 is related to the genera 
Opecoeloides Odhner, 1928 and Anisoporus Ozaki, 1928. All three genera 
agree in possessing a small accessory sucker anterior to the acetabulum. 
Anisoporus has acetabular papillae and an anus; Opecoeloides has acetabular 
papillae and a uroproct; Genitocotyle lacks acetabular papillae and the intestinal 


ceca end blindly. 
Only one other species of Genitocotyle has been described, G. acirrata* 
Park, 1937 from Holconotus rhodoterus on the California coast. G. atlantica 


* Park's spelling, acirrus, should be changed to agree with the feminine Genito- 
cotyle. 
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differs from G. acirrata chiefly in being about half as large, in its more 
pointed posterior end, in distribution of vitellaria anterior to acetabulum, 
and in more anterior genital pore more distant from the accessory sucker. 


58. OPECOELINA HELICOLENI Manter, 1934 


Host: Helicolenus maderensis Goode & Bean; 197 fath.; in 1 of 21 hosts examined. 
LocaTIoNn : Intestine. 


59. OPECOELINA SCORPAENAE Manter, 1934 
Host: Scorpaena cristulata Goode & Bean; 250 fath.; in both of 2 hosts examined. 


Plagioporinae 


60. PLAGIOPORUS CRASSIGULUS (Linton, 1910) Price, 1934 
Fig. 50 


Synonym: Lebouria crassigula Linton, 1910. 


Hosts: Calamus bajonado (Bloch & Schneider),* grass porgy; in 5 of 15 hosts exam- 
ined. Calamus calamus (Cuv. & Val.), saucer-eye porgy; type host, recorded by 
Linton; not found in 14 hosts examined. Decodon puellaris (Poey),* Cuban 
hogfish; in | of 2 hosts examined. Diplodus holbrookii (Bean),* spot-tail pin- 
fish; in | of 16 hosts examined. 


LocaTION: Intestine. 


Discussion: This species is left in the genus Plagioporus with much un- 
certainty. Its thick, stout, robust body with strong suckers and large pharynx; 
and the body muscles radiating from the sides of the acetabulum give it 
an appearance quite unlike the typical, flat-bodied Plagioporus species. Also, 
the uterus extends posterior to the ovary as far back as the posterior edge 
of the anterior testis. These characters make it seem probable that both P. 
crassigulus and the related species P. gastrocotylus Manter, 1940, have affinities 
with Pycnadena Linton, 1910 and Pycnadenoides Yamaguti, 1938, genera 
considered below to belong in the family Fellodistomatidae. 

P. crassigulus is unlike the fellodistomids in its extensive vitellaria, the 
tandem or slightly diagonal testes, the shape of the seminal vesicle, and 
the excretory vesicle. The excretory vesicle was not seen by Linton and in 
total mounts is hidden by vitellaria. It is a broad flat tube extending dorsal 
to the testes as far forward as the ovary. Here, as in P. gastrocotylus, it 
flattens or spreads somewhat laterally but could hardly be called Y-shaped. 
Thus, the excretory vesicle is not the characteristic Y- or V-shape of the 
Fellodistomatidae. A somewhat intermediate condition will be shown to occur 
in Pycnadena and Pycnadenoides. 


Genus HAMACREADIUM Linton, 1910, and Related Genera 


The genus Hamacreadium was named by Linton in 1910 with H. mutabile 
as type species. The following additional species have been named: H. gutella 
Linton, 1910; H. consuetum Linton, 1910; H. oscitans Linton, 1910; ia: 
lethrini Yamaguti, 1938; H. epinepheli Yamaguti, 1938; H. mehsena Nagaty, 


* New host record. 
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1941; H. interruptus Nagaty, 1941. Nagaty (1941) considers H. epinepheli 
a synonym of H. mutabile. 


Hamacreadium seems to differ from Podocotyle chiefly in that the testes 
are diagonal rather than tandem. This character would not ordinarily be generic 
but it seems to separate conveniently rather numerous species. Podocotyle 
atherinae Nicoll, 1914, named with some uncertainty, has diagonal testes but 
Palombi (1938a:376) considered it as an abnormal specimen of P. atomon. 
P. breviformis Manter, 1940 from Anisotremus sp. in the Galapagos Islands 
has diagonal testes. Restudy of cotype material shows that this species can not 
only be transferred to Hamacreadium on the basis of the diagonal testes but 
that thereupon it agrees very well with Hamacreadium oscitans from related 
hosts at Tortugas. Thus, at least for the present, diagonal testes seem to 
distinguish Hamacreadium from Podocotyle. Podocotyle species are further 
distinguished by a rather elongate body, the vitellaria do not extend anterior to 
the acetabulum, and the ovary is trilobed. Hamacreadium oscitans agrees with 
Podocotyle except its testes are diagonal and its body not elongate. It could 
be considered in either genus depending on the ze!lative importance given to 
the vitellaria or to the diagonal testes. The excretory vesicle is short in some 
species of Podocotyle but in others it extends to the ovary; in Hamacreadium 
it is longer although in H. oscitans it ends near the acetabulum approximately 
at the level of the ovary. 


Podocotyle shawi McIntosh, 1939 differs from all other species in anterior 
extent of the vitellaria, in the very long cirrus sac reaching to the ovary, and 
in its spined cirrus. These characters seem sufficient to exclude it from 
Podocotyle. Its long cirrus sac suggests the genus Peracreadium Nicoll, 1909, 
but Peracreadium has an unlobed ovary and median genital pore. A species 
very similar to P. shawi was named Cainocreadium skrjabini by Layman in 
1930. It possesses the tandem testes, lobed ovary, long slender cirrus sac, 
spined cirrus, and a genital pore displaced to the right. Layman reports the 
anterior part of the body with small spines. This trematode does not seem to 
belong in Cainocreadium which is unspined, with unspined cirrus, median 
genital pore, and shorter cirrus sac. Podocotyle fractum (Rud., 1819) Stoss., 
1898 from Box salpa (as illustrated by Timon-David, 1937) has anterior vitel- 
laria but it differs greatly from Podocotyle in its elongate oral sucker and very 
long prepharynx and probably belongs in another genus as indicated by 
Odhner in 1905. It may possibly be related to the genus Petalocotyle Ozaki, 
1934 which Ozaki (1937a) places in the family Gyliauchenidae. 


The similarity of Hamacreadium to Plagioporus Stafford, 1904 (= Le- 
bouria Nicoll, 1909) is even more confusing. The diagnoses of Plagioporus 
by Mueller (1934) and by Dobrovolny (1939) would include Hamacreadium 
mutabile but not the Hamacreadium species with a median genital pore. A 
genus can hardly be established on the basis of marine or freshwater hosts and 
a number of Plagioporus species have been named from marine fishes. Miller’s 
(1940) redescription of Plagioporus serotinus Staff., 1904, the type species, 
shows this species to have the genital pore well to the left, vitellaria well 
anterior to acetabulum, tandem testes, unlobed ovary, and small sac-like 
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excretory vesicle. According to this species, the genus would seem to differ 
from Podocotyle in its anterior vitellaria and unlobed ovary; and from Hama- 
creadium in its tandem testes, unlobed ovary, shorter cirrus and genital pore 
well to the left. However, numerous species have now been named in 
Plagioporus and some of these such as P. cooperi Hunter & Bangham, 1932, 
P. varia (Nicoll, 1910), P. japonicus Yamaguti, 1938, and P. branchiostegi 
Yamaguti, 1938 have diagonal testes and a few, such as P. choerodonis 
(Yamaguti, 1931), P. lobata (Yamaguti, 1934) and P. fusiformis Price, 
1934 have a lobed ovary. It might be noted that several species should be 
remove1 from Plagioporus. Linton’s (1940) “Lebouria truncata” evidently 
lacks both a cirrus sac and a seminal receptacle. It has many features of 
Horatrema, and evidently should not be Plagioporus. Miller (1940) pointed 
out that Plagioporus obducta (Nicoll, 1909) Price, 1934 based on a Dis- 
tomum species of Linton, 1904 could not be a species of Plagioporus because 
of its median genital pore. It also seems to lack a seminal receptacle and 
the presence of a cirrus sac is doubtful. Plagioporus serratus, Miller, 1940 
hes a spiny cuticula which strongly suggests some other family. It seems to 
belong in or near the genus Astacotrema Warren, 1903, a genus commonly 
classified in the Allocreadiidae but which may belong in the Lepocreadiidae. 
Plagioporus crassigulus (Linton, 1910) Price, 1934 and Plagioporus gastro- 
cotylus Manter, 1940 are thick-bodied, muscular distomes probably related to 
the genus Pycnadena. All species of Plagioporus have vitellaria anterior to che 
acetabulum except P. lepomis Dobrovolny, 1939 and P. virens Sinitsin, 1931 


which are much like Podocotyle except for the unlobed ovary. 


As a rule Hamacreadium has a longer excretory vesicle than does Plagi- 
oporus but there is considerable variation among the described species and in 
some cases this character is not noted. At present, the genus Hamacreadium 
seems best distinguished by its diagonal testes together with a lobed ovary. 
In species of Plagioporus with a lobed ovary, the testes are tandem. Possibly 
other criteria might be more valid in separation of genera but they would en- 
tail considerable rearranging of specific names. 


Superficially at least Plagioporus bears strong resemblance to the genus 
Pycnadena Linton, 1911 (= Didymorchis Linton, 1910), a genus classified 
in the Fellodistomatidae by Stunkard and Nigrelli (1930). Price’s (1934) 
question of Pycnadena’s place in the Fellodistomatidae and Yamaguti’s (1938) 
placing of Pycnadena and Pycnadenoides Yamaguti, 1938 in the family 
Allocreadiidae illustrate difficulties involved by the similarities of the two 
families. In fact, judging from arrangement of reproductive organs, Pycnadena 
might well be considered a synonym of Plagioporus. However, after a study 
of several specimens of Pycnadena lata, I believe the genus should be con- 
sidered in the family Fellodistomatidae. One of its chief fellodistomid char- 
acters is its broad, thick, robust body very different from the characteristically 
flattened allocteadiids or opecoelids. The excretory vesicle, not described by 
Linton, is short and almost Y-shaped (Fig. 76). Its large pharynx and very 
wide ceca also suggest fellodistomids. It is atypical of fellodistomids in its 
very extensive vitellaria; in that the uterus does not extend posterior to the 
testes; and in that the testes may be somewhat diagonal rather than sym- 
metrical. The seminal vesicle is not clearly bipartite although prostatic glands 
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ate well developed. A seminal receptacle, lacking in most fellodistomids, is 
known in some, for example in Discogaster Yamaguti, 1934 and Parantorchis 
Yamaguti, 1934. Pycnadenoides should also be considered in the family 
Fellodistomatidae. 


61. HAMACREADIUM CONSUETUM Linton, 1910 


Host: Haemulon plumieri (Lacépéde), common grunt; in 5 of 34 hosts examined; 
only | specimen in a host. 


LocaTION : Intestine. 


Discussion: Linton reported this species from the above host and also from 
Haemulon sciurus (Shaw), the yellow grunt. It is distinguished from H. 
gulella by its more pointed posterior end, much smaller and relatively wider 
eggs, and the fact that the vitellaria do not extend very much median to the 
intestinal ceca. The genital pore is median; the testes unlobed; the excretory 
vesicle extends to the posterior edge of the acetabulum. 


62. HAMACREADIUM GULELLA Linton, 1910 


Hosts: Lutianus griseus (Linn.), gray snapper; in 2 of 24 hosts examined. Lutianus 
analis (Cuv. & Val.),* muttonfish, in | of 8 hosts examined. 


LocaTIoN: Intestine. 


Discussion: Compared with H. mutabile this species is somewhat smaller, 
but size varies with age; the esophagus is shorter but varies with contract- 
tion; the genital pore is median; the cirrus sac is less at a diagonal angle; 


and the excretory vesicle reaches only to the level of the ovary. McCoy (1930) 
found differences in the cercariae of the two species. He reported adults 
from L. griseus, L. apodus, and Ocyurus chrysurus. Since H. mutabile may 
also sometimes have a median pore, identification may require knowledge of 
the extent of the excretory vesicle, a character usually evident only in sections. 
A few specimens sectioned suggest that in H. mutabile the cirrus sac curves 
around to become median whereas in H. gulella it extends straight to a median 
pore. Thus, the position of the genital pore together with the shape of the 
cirrus sac is probably diagnostic. 


63. HAMACREADIUM MUTABILE Linton, 1910 


Linton reported adults of this species from Lutianus griseus (Linn.), 
gtay snapper; Lutianus apodus (Walbaum), schoolmaster; and Anisotremus 
virginicus (Linn.), porkfish. McCoy (1929, 1930) discovered the life cycle 
and found the adult developed in L. griseus and in Ocyurus chrysurus (Bloch), 
yellowtail but not in several fishes other than Lutianidae which were exposed. 
My collections are from L. griseus, in 13 of 23 hosts examined; L. apodus, 
in 4 of 19 hosts examined; and in addition from Lutianus jocu (Bloch & 
Schneider) *, a dog snapper; in 1 host examined; L. analis (Cuv. & Val.)*, 
muttonfish; in 3 of 8 hosts examined; and L. synagris (Linn.)*, Lane snapper; 
in 1 host examined. The species has been reported from related hosts in 
the Pacific (Manter, 1940) and in the Red Sea (Nagaty, 1941). Nagaty 
considers H. epinepheli Yamaguti, 1934 a synonym. 


* New host record. 
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The name mutabile is even more appropriate than Linton realized. The 
genital pore apparently can vary in position from its usual location to the 
left of middle to be median or to the right. In some specimens it is only 
slightly sinistral. Nagaty found that in 34 specimens the pore was to the 
left in 21, median in 9, and to the right in 4. The testes are usually some- 
what lobed or irregular in outline but may be smooth. The ovary shows 
from 3 to 11 lobes. In my specimens the vitellaria are more or less confluent 
anterior to the acetabulum but Nagaty found such may not always be the case. 


64. HAMACREADIUM OSCITANS Linton, 1910 


Synonym: Podocotyle breviformis Manter, 1940.* 


This species was reported by Linton from Haemulon plumieri (Lacépéde), 
common grunt; H. sciurus (Shaw), yellow grunt; and Anisotremus virginicus 
(Linn.), porkfish. I have collected it from these same hosts and jn addition 
from Haemulon carbonarium Poey, Caesar or black grunt; in 1 of 2 hosts 
examined; and from Brachygenys chrysargyreus (Gunther) **, bronze grunt; 
in 1 of 7 hosts examined. 


This species is not common and only a few specimens were collected. It is 
easily recognized by its short plump body and vitellaria ending at the aceta- 
bulum. Linton did not observe the excretory vesicle which extends to the 
posterior border of the acetabulum. H. oscitans is a short-bodied species and 
the ovary comes to lie opposite the anterior testis and the uterus extends 
backward to the posterior edge of the anterior testis. The eggs are rather wide 
for their length. Two specimens in my collection have an unlobed ovary, 
and the number of lobes may vary from two to four. 


65. HELICOMETRA EXECTA Linton, 1910 


Hosts: Doratonotus megalepis Giinther; in | of 7 hosts examined. Eques acuminatus 
(Bloch & Schneider), ribbon fish; in 2 of 7 hosts examined. Haemulon plumi- 
eri (Lacépéde), common grunt; in 9 of 32 hosts examined. Haemulon sciurus 
(Shaw), yellow grunt; in 2 of 24 hosts examined. Halichoeres bivittatus 
(Bloch), slippery dick; in 15 of 36 hosts examined. Halichoeres poeyi Stein- 
dachner; in | of | host examined. Halichoeres radiatus (Linn.); in both of 2 
hosts examined. Labrisomus bucciferus Poey; in 1 of 4 hosts examined. Labri- 
somus haitensis Beebe & TeeVan; in 1 host examined. Lachnolaimus maximus 
(Walbaum), hogfish; reported by Linton. Muycteroperca venenosa (Linn.), 
yellow-fin grouper; in | of 10 hosts examined. Thalassoma bifasciatum 


(Bloch) ; in 4 of 15 hosts examined. 


66. HELICOMETRA FASCIATA (Rud., 1819) Odhner, 1902 


Hosts: Prionotus alatus Goode & Bean; 60 fath.; in 3 of 4 hosts examnied. Prionodes 
sp.; 55 fath.; in 1 host examined. Bellator militaris (Goode & Bean); 50 
fath.; in 3 of 9 hosts examined. 


67. HELICOMETRA TORTA Linton, 1910 


Hosts: Epinephelus morio (Cuv. & Val.), red grouper; in 20 of 32 hosts examined. 
Epinephelus striatus (Bloch), Nassau grouper; in 4 of 6 hosts examined. 


* New synonymy, see p. 297. 
** New host record. 
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68. STENOPERA EQUILATA Manter, 1933 
Host: Holocentrus ascensionis (Osbeck), squirrelfish; in both of 2 hosts examined. 


69. HELICOMETRINA NIMIA Linton, 1910 

Hosts: Apogon pseudomaculatus Longley; cardinal fish; in | of 5 hosts examined. 
Apogon maculatus (Poey), cardinal fish; in both of two hosts examined. Balis- 
tes vetula Linn., queen triggerfish; in 2 of 7 hosts examined. Calamus calamus 
(Cuv. & Val.), saucer-eye porgy; in 0 of 20 hosts examined; reported by 
Linton. Opisthognathus maxillosus Poey, jawfsh; in | of 2 hosts examined. 
Pomacentrus leucostictus Miller & Troschel; in 0 of 13 hosts examined; 
reported by Linton. Lutianus apodus (Walbaum), schoolmaster; in 1 of 19 
hosts examined. Lutianus griseus (Linn.), gray snapper; in 8 of 24 hosts ex- 
amined. Lutianus synagris (Linn.), Lane snapper; in 2 of 8 hosts exam- 
ined. Ocyurus chrysurus (Bloch), yellowtail; in 1 of 47 hosts examined. 
Scorpaena agassizii Goode & Bean, scorpion fish; in | of 6 hosts examined. 
Scorpaena brasiliensis Cuv. & Val., scorpion fish; in 2 of 24 hosts examined. 
Scorpaena plumieri Bloch, scorpion fish; in all of 3 hosts examined. Syacium 
papillosum (Linn.), flounder; in | of 21 hosts examined. 


70. HELICOMETRINA PARVA Manter, 1933 
Host: Halichoeres bivittatus (Bloch), slippery dick; in 1 of 36 hosts examined. 


71. PopocoTyLE PEARSEI Manter, 1934 
Hest: Urophycis chesteri (Goode & Bean), 250-367 fath.; in 2 of 6 hosts examined. 


72. EURYCREADIUM VITELLOSUM Manter, 1934 
Host: Laemonema barbatulum Goode & Bean, 249 fath.; in 1 of 19 hosts examined. 


Discussion: This genus is considered in the Plagioporinae tentatively. 
Its symmetrical testes are not characteristic for the family Opecoelidae. 


Horatrematinae 
73. Horatrema crassum n. sp. 
Figs. 47, 48 


Hosts: Odontoscion dentex (Cuv. & Val.), corvina, type host; in | of 2 hosts exam- 
ined. Eques acuminatus (Bloch & Schneider), cubbyu; in 2 of 9 hosts examined. 
Eques lanceolatus (Linn.), ribbonfish; in | of 7 hosts examined. Haemulon 
carbonarium Poey, black grunt; in | of 2 hosts examined. This host may be an 
unnatural one as the trematode was found in the stomach. 

Location: Intestine. 

Description: Body plump, very thin with crenulated borders posteriorly; 
broadly rounded at posterior end; forebody slightly tapered. Cuticula of 
middle third of body with minute, deeply embedded spines. Size 0.825 to 
1.350 by 0.420 to 0.760 mm. Forebody 0.295 to 0.480 mm. Oral sucker 
0.086 to 0.150 mm in diameter; acetabulum 0.225 to 0.375 mm in diameter; 
sucker ratio 1:2.5 to 3.1. Prepharynx present but very short; pharynx 0.051 
to 0.076 mm long by 0.044 to 0.075 mm wide, sometimes slightly wider than 
long; esophagus about as long as pharynx; bifurcation approximately midway 
between suckers; ceca narrow, extending to near posterior end of body. 

Genital pore slightly to the left, opposite middle or anterior half of pharynx. 
Two testes, large, smooth, extending in diagonal direction, usually oblique, 
sometimes symmetrical, located in the middle or in the posterior half of hind- 
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body. Cirrus thick-walled, cylindrical, short (Fig. 48); prostatic vesicle thick- 
walled, cylindrical, slightly longer than cirrus; cirrus sac lacking; seminal 
vesicle tubular, sinuous, not reaching beyond middle of acetabulum. Ovary 
ovoid, smooth, to the right, immediately anterior to the right testis; shell 
gland median to left of ovary; seminal receptacle absent; uterus extending 
forward to the left of acetabulum or dorsal to its left half; metraterm present 
forming an ovoid muscular bulb near the genital pore (Fig. 48). Vitellaria 
from mid-esophagus level to posterior end of body, confluent dorsally in the 
forebody; the follicles may or may not meet posterior to the testes. Eggs 49 
to 58 by 27 to 34 mw. Excretory vesicle extends between the testes forward 
to level of ovary. 


Discussion: The genus Horatrema was named by Srivastava in 1942 for 
an allocreadoid trematode from a marine fish, Pristipoma operculare, in the 
Arabian Sea. Srivastava created for it the subfamily Horatrematinae. H. 
pristopomatis, the type species, is described as lacking a cirrus and with a thin- 
walled cirrus sac around a small pars prostatica. The figure, however, suggests 
the possible interpretation that a short, thick-walled cirrus is present and a 
citrus sac lacking. Srivastava compared Horatrema with Cymbephallus, Par- 
vacreadium, and Notoperus, all of which have no or a very small, thin- 
walled cirrus sac, and lack a seminal receptacle. He separated Horatrema 
from Cymbephallus on the basis of (1) spiny cuticula; (2) location of 
genital pore; (3) “configuration of the vitellaria”; and (4) the diagonal 
rather than tandem testes. 


H. crassum differs from H. pristipomatis in its thick-walled prostatic 
vesicle, smaller eggs, more anterior seminal vesicle, and more posterior testes. 

The family Notoporidae Yamaguti, 1938 was evidently based chiefly 
on the dorsal location of the genital pore. Its genera, Notoporus Yamaguti, 
1938 and Neonotoporus Srivastava, 1942 are apparently related to Hora- 
trema and to Pseudopecoelus. Srivastava reduced Notoporidae to a sub- 
family, Notoporinae, related to Horatrematinae. Knowledge of the cercariae 
of Horatrema would be very helpful in determining family connections 
of the genus. It is included in the Opecoelidae on the basis of its lack of 
a seminal receptacle and of a cirrus sac. The cuticular spines suggest affinities 
to the Lepocreadiidae some genera of which (such as Homalometron and 
Crassicutis) lack a cirrus sac. However, the absence of a seminal receptacle 
seems to be more significant than the presence of inconspicuous spines. 


Notoporinae 
74. Neonotoporus yamagutii n. sp. 
Fig. 49 
Host: Trachurops crumenophthalma (Bloch), goggle-eye; in 2 of 5 hosts examined. 
LocaTIoN : Intestine. 

Description (based on 2 specimens): Body smooth, elongate, widening 
very gradually to near posterior end then tapering abruptly almost to a point; 
1.147 to 1.175 mm long; 0.285 to 0.337 mm in greatest width. Oral sucker 
large, widening anteriorly, wider than long, 0.142 to 0.180 mm in transverse 
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diameter. Acetabulum located about at midbody, subcircular, 0.112 to 0.134 
mm in diameter; sucker ratio about 1:0.75 (range 0.74 to 0.78), or 4:3 
Pharynx twice longer than wide; 0.063 to 0.085 by 0.034 to 0.042 mm; eso- 
phagus longer than pharynx; intestinal bifurcation about halfway between 
pharynx and acetabulum; ceca ending blindly near posterior end of body. 
Genital pore dorsal, near left edge of body at level of anterior end of aceta- 
bulum. Testes two, lobed, diagonal, close together, overlapping, halfway 
between acetabulum and posterior end of body. Male sac thin-walled, large, 
curving around the right side of the acetabulum which it partly overlaps, 
extending from genital pore to ovary, crossing left cecum ventrally, almost 
equally wide along its length; containing a large elongate prostatic vesicle 
surrounded by a few gland cells, an ejaculatory duct or pars prostatica (?) 
coiled adjacent to the prostatic vesicle, leading to the seminal vesicle which is 
coiled in the basal third of the sac. Since no cirrus is present, the name pro- 
static sac is suggested for. this sac. Ovary lobed (in type specimen) or 
unlobed (in co-type), to right of midline. a short distance anterior to right 
testis; uterus chiefly between ovary and left testis, anterior to right testis; 
eggs few, large, 76 to 78 by 34 u; seminal receptacle lacking; vitelline follicles 
from level of intestinal bifurcation to near posterior end of body, filling most 
of body except for regions of reproductive organs and a space near the 
genital pore; yolk reservoir between base of prostatic sac and ovary. Excretory 
vesicle passing between testes to about the level of the ovary. 


Discussion: In 1938, Yamaguti named a new family, Notoporidae, for 
two species of trematodes, Notoporus leignathi and N. trachuri. They had 
some characters of the Allocreadiidae but were peculiar in possessing a dorsal 
genital pore, in lacking a cirrus, the prostatic vesicle opening directly into 
the genital pore. Thus, even an ejaculatory duct was lacking. The type 
species, N. leiognathi, had no trace of a “cirrus sac”, but N. trachuri pos- 
sessed a membraneous sac surrounding the prostatic vesicle, the pars pro- 
statica, and the seminal vesicle. Yamaguti called this sac a cirrus sac but 
since a citrus is entirely lacking the term is not appropriate . 

Srivastava (1942) considered the Notoporidae only a subfamily, No- 
toporinae, in the family Allocreadiidae, and transferred N. trachuri to a new 
genus, Neonotoporus, on the basis of its prostatic sac (“cirrus sac’). I 
agree with these changes proposed by Srivastava, although the family should 
probably be Opecoelidae. 

My species clearly belongs in the genus Neonotoporus. It differs from the 
only other species, N. trachuri, in being considerably smaller, in its relatively 
large pharynx and shorter esophagus, in more posterior acetabulum, in shape 
of body which is widest near the posterior end rather than at acetabular level, 
in lobed testes, and in less anterior extent of the vitellaria. 


It might be noted that the Japanese host of this peculiar genus of 
trematodes is closely related to the host at Tortugas. 


ACANTHOCOLPIDAE 
Genus STEPHANOSTOMUM Looss, 1899 
This genus was named by Looss in 1899 with S. cesticillum (Molin, 
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1858) as type species. In 1900, Looss renamed the genus Stephanochasmus 
because of a genus Stephanostoma Danielssen & Koren, 1880. Present rules 
of nomenclature do not invalidate a generic name becouse of slight difference 
in spelling and most authors in recent years have retained the original 
Stephanostomum. 


In 1934, MacFarlane reported that the ceca of Stephanostomum casum 
open into the excretory vesicle, and in the same year Yamaguti named the 
genus Echinostephanus on the basis of this character. Ward (1938) con- 
sidered Echinostephanus a synonym of Stephanochasmus (=Stephanosto- 
mum). A uroproct, often difficult to detect, is now known for a number of 
species otherwise clearly in the genus Stephanostomum and Ward’s view 
of the synonymy of Echinostephanus is accepted here. Linton (1910) named 
the genus Lechradena for a species which apparently (Pratt, 1916) was S. 
casum with lost oral spines. However, the genus Tormopsolus Poche, 1926 
is generally accepted as a Stephanostomum-like genus without the oral spines. 
It, also, was shown to have a uroproct by Yamaguti (1934), who did not 
in this case name a new genus for the species, T. orientalis, with this character. 


The genus Stephanostomum is a large one. 


75. STEPHANOSTOMUM CASUM (Linton, 1910) MacFarlane, 1936 
Figs. 51-53 


Synonyms: Stephanochasmus casus Linton, 1910; Lechradena edentula Linton, 1910. 


Hosts: Ocyurus chrysurus (Bloch), yellowtail; in 3 of 47 hosts examined. Lutianus 
analis (Cuv. & Val.), muttonfish; in 6 of 8 hosts examined. Lutianus griseus 
(Linn.), gray snapper; in | of 28 hosts examined. 


Discussion: This well known species has been described in detail by 
Pratt (1916). Linton (1910) recorded it from the above three hosts and 
also from Epinephelus striatus (Bloch), the Nassau grouper. MacFarlane 
(1934) found that the ceca open into the excretory vesicle. He recorded the 
species from the rock cod (Sebastodes sp.) from Nanaimo, British Columbia. 
It was reported by Manter (1931) from Micropogon undulatus at Beaufort 
North Carolina, but this identification is probably incorrect. A restudy of 
the specimens involved indicates that the Beaufort species is Stephanostomum 
tenue (Linton, 1898) Linton, 1940 recorded from that same host at Beau- 
fort. The number of oral spines seems to be 44 or 45 rather than the 36 
characteristic of S. casum. Yamaguti (1934) reported S. casum from Pagro- 
somus auratus from the Inland Sea but describes 46 oral spines of which 
the aboral row was the larger. In view of the constancy of 36 oral spines in 
specimens at Tortugas it seems very doubtful if Yamaguti’s identification was 
correct. It seems to me there is also some doubt regarding MacFarlane’s 
identification of S. casum from the Pacific. He does not describe the number 
of oral spines but his figure shows an oral sucker almost as large as the 
acetabulum and the cirrus sac extending less than halfway between the aceta- 
bulum and the ovary. In every one of 14 specimens in my collection the 
acetabulum was at least 11/4 times the oral sucker in diameter and the cirrus 
sac extended more than halfway from acetabulum to ovary. Thus, it is not 
certain that this species occurs other than in the Tortugas region. 
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The following specific diagnosis is based on the descriptions of Linton and 
Pratt together with a study of 14 specimens. 


Body elongate, tapering anterior to acetabulum; size 2.170 to 7. mm by 
0.500 to 1.200 mm. Oral sucker 0.110 to 0.280 mm, acetabulum 0.250 to 
0.580 mm in diameter; sucker ratio 1:1.5 to 2. Oral spines 36, in two uninter- 
rupted rows of 18 each. Oral row slightly larger but tips not reaching tips of 
aboral row. Prepharynx long; esophagus short; ceca wide; uroproct present. 
Testes near posterior end, fairly close together, sometimes practically touching 
each other; posterior testis oval and larger; anterior testis subglobular. Cirrus 
sac extending far posterior to acetabulum reaching from 1/2 to almost all the 
distance to the ovary. Vitellaria beginning at posterior edge of acetabulum 
extending without interruption in the lateral fields; follicles tend to insert them- 
selves between the testes partly separating the two but never completely conflu- 
ent between them. Seminal receptacle lacking. Eggs thin-shelled, light yellow, 
61 to 78 by 34 to 49 w.-Type host: Lutianus griseus; most favorable host: 
Lutianus analis. 

Some peculiar abnormal oral spines were observed on a few specimens 
(Figs. 51-53). The occurrence of a cluster of small spines in place of a missing 
large spine, and the irregular shape of some abnormally sized spines indicate 
that these spines may be regenerated to some extent. The specimens were adult 
but there was no indication as to when the abnormal spines might have 


been produced. 


76. STEPHANOSTOMUM LINEATUM Manter, 1934 


Hosts: Laemonema barbatulum Goode & Bean; 140 to 197 fath.; in | of 19 hosts 
examined. Phycis cirratus Goode & Bean; 60 to 125 fath.; in 5 of 8 hosts 
examined. Urophycis regius (Walbaum); 60 to 200 fath.; in 4 of 8 hosts 
examined. 

77. STEPHANOSTOMUM MICROSTEPHANUM Manter, 1934 


Host: Epinephelus niveatus (Cuv. & Val.); 90 fath.; in 1 of 3 hosts examined. 


78. STEPHANOSTOMUM MEGACEPHALUM Manter, 1940 


Host: Caranx latus Agassiz, jack; in 1 of 6 hosts examined. Also reported from the 
Pacific coast of Mexico, Panama, and Ecuador. 


79. Stephanostomum promicropsi n. sp. 
Figs. 54, 55 


Host: Promicrops itaiara (Lichtenstein), jewfish; present in each of 4 hosts exam- 
ined. 


LocaTIon: Posterior half of intestine. 


Description: Body elongate, tapering anterior to acetabulum, almost 
equally wide along most of length, posterior end broadly rounded; length 
4.250 to 7.080 mm, greatest width 0.720 to 0.977 mm. Oral sucker 0.172 to 
0.285 mm in transverse diameter; oral spines larger; only one of 7 specimens 
had as few as 50 oral spines, one had 58, all others had 52. Acetabulum from 
1/5 to 1/8 body length from anterior end; 0.390 to 0.540 mm in diameter; 
sucker ratio almost exactly 1:2. Prepharynx longer than pharynx but varying 
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with contraction of the forebody; pharynx pyriform, 0.337 by 0.270 mm in 
a 6.3 mm specimen; esophagus short; intestinal bifurcation shortly anterior to 
acetabulum; ceca often swollen as if inflated, each connected with the excre- 
tory vesicle to form a uroproct. 


Genital pore median, close in front of acetabulum. Testes ovoid, elongate, 
smooth or slightly irregular in outline, tandem but separated by vitellaria; 
posterior testis close to posterior end of body and usually much more elongate 
than anterior testis. Cirrus sac containing a more or less coiled cirrus and a 
sac-like seminal vesicle, extending posterior to acetabulum usually not quite 
half way to the ovary; in one specimen it reached about 1/3 to the ovary 
and in none did it reach more than half way. Ovary globular, pretesticular, 
near but slightly posterior to midbody, separated from anterior testis by 
vitellaria; follicles dense, close together, extending almost to (or, in a few 
specimens all the way to) the posterior border of the acetabulum; extending to 
posterior end of body but interrupted ventrally on each side opposite at least 
one and usually both of the testes; dorsally they are continuous, covering 
the ceca, surrounding the gonads, confluent between the testes and between 
the testes and the ovary. Uterus preovarian; eggs thin-shelled, almost color- 
less, more blunt on one end; usually 51 to 56 by 25 to 31 pu; one measurement 
was as high as 58 by 49 y; metraterm slightly shorter than the cirrus sac. 


Comparisons: The most unique feature of this species is the distribution 
of the vitelline follicles which are continuous dorsally and cover practically 
the entire body posterior to the acetabulum but which are interrupted ven- 
trally opposite the testes. S. promicropsi differs from species having vitellaria 
interrupted opposite the gonads as follows: from S. lineatum: anterior extent 
of vitellaria and posttesticular distance; from S. pristis: anterior extent of 
vitellaria; posttesticular distance, and number of oral spines; from S. rhom- 
bispinosum: anterior extent of vitellaria, and number of oral spines. 


80. Stephanostomum sentum (Linton, 1910) n. comb. 
Figs. 56, 57 


Synonym: Stephanochasmus sentus Linton, 1910. 


Hosts: Calamus bajonado (Bloch. & Schneider),* grass porgy; in 3 of 15 hosts 
examined. Calamus calamus (Cuv. & Val.), saucer-eye porgy; in 3 of 20 hosts 
examined. Haemulon sciurus (Shaw), yellow grunt; in | of 24 hosts examined. 
Haemulon plumieri (Lacépéde), common g-unt; in | of 34 hosts examined. 


Discussion: This species was collected by Linton from the latter three 
hosts above. As in S. casum, there are 36 oral spines but the vitellaria reach 
only to the base of the cirrus sac. The gonads are all close together; the cirrus 
sac does not reach halfway from the acetabulum to the ovary. A uroproct 
is present. S. sentum seems to be very similar to Stephanostomum impari- 
spine (Linton, 1905) Manter, 1940. Linton reported 34 spines for S. impari- 
spine; his figure shows the cirrus sac reaching about 1/2 way to the ovary; and 
the length (9. mm) is much greater than that of S. sentum. 

MacCallum (1917) described “Stephanochasmus robustus” from Leptoce- 


* New host record. 
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phalus conger. He gave no data on oral spines. So far as can be determined 
from his description his species agrees with S. sentum except in size (7. mm) 
and may be a synonym. The host, however is quite different, and the status of 
the species cannot be determined without study ‘of MacCallum’s specimens. 


Four specimens of a Stephanostomum sp. collected from Calamus calamus 


probably are not S. sentum. The eggs were spherical and the acetabulum was 
smaller. 


81. Stephanostomum coryphaenae n. sp. 
Figs. 58-60 
Host: Coryphaena hippurus Linn., dolphin; in all of 4 specimens examined. 
LocaTIon : Intestine. 


Description: Body elongate, 2.028 to 3.780 mm long, 0.450 to 0.590 mm 
in width which is about equal along most of the body length; both ends 
slightly tapered. Oral sucker 0.102 to 0.152 mm in diameter; oral spines, 36, 
in two uninterrupted rows, spines in both rows approximately equal in size. 
Acetabulum 1/4 to 1/6 (usually about 1/6) body length from anterior end; 
0.153 to 0.224 mm in diameter; sucker ratio 1:1.4 to 1.6. Prepharynx 
usually about twice as long as pharynx; pharynx 0.150 mm long by 0.127 mm 
wide in a 3.078 mm specimen; esophagus short but distinct; bifurcation 
shortly anterior to acetabulum; uroproct present. Genital pore median at 
anterior border of acetabulum. Testes ovoid, separated by a few vitelline 
follicles, posterior testis longer; posttesticular distance about same length as 
forebody or slightly shorter. Cirrus sac large, sinuous, curved like the letter 
S with an extra curve, wider in its anterior half, extending a little less than 
halfway between acetabulum and ovary, its narrow basal half containing a 
sinuous seminal vesicle, its mid-region containing a narrow prostatic tube 
surrounded by prostatic cells; most of its anterior half filled with the wide 
finely spined cirrus and with a few prostatic cells. Genital atrium short, not 
reaching middle of acetabulum. Ovary globular, about in midbody, separated 
from the anterior testis by a very few vitellaria; metraterm a muscular, narrow, 
sinuous, finely spined tube, considerably longer than cirrus sac. Vitellaria 
from level of middle of cirrus sac, continuous to near posterior end of the 
body, confluent between and posterior to the testes. Eggs 68 to 76 by 
36 to 42 yp. 


Comparisons: Species of Stephanostomum in which the vitellaria extend 
to middle of the cirrus sac are: S. cesticillum, S. bicoronatum, S. tenue, S. 
hispidum, and S. minutum. S. hispidum and S. tenue have 40 to 42 oral 
spines. S. minutum is much smaller, has eggs 47 to 36 mu, a straight cirrus sac 
and gonads close together. S. bicoronatum has 30 to 33 oral spines, a straight 
cirrus sac extending at least half way to the ovary, and a metraterm not 
longer than the cirrus sac. S. cesticillum also has a straight cirrus sac longer 
than the metraterm and its acetabulum is only slightly larger than the oral 
sucker. The most characteristic feature of S. coryphaenae is the shape of the 
cirrus sac which is characteristically curved even in immature specimens and 
wider in its anterior half. The long metraterm is also unusual. 


308 THE AMERICAN MIDLAND NATURALIST [Vol. 38 


82. STEPHANOSTOMUM DENTATUM (Linton, 1900) Manter, 1931 
Fig. 61 


Hosts: Epinephelus adsencionis (Osbeck),* rock hind; in one host examined. Epine- 
phelus morio (Cuv. & Val.),* red grouper; in 2 of 33 hosts examined. Myctero- 
perca venenosa (Linn.),* yellow-fin grouper; in | of 7 hosts examined. 


LocaTIon : Intestine. 


Discussion: S. dentatum was named from Paralichthys dentatus, a flounder 
at Woods Hole. It was reported from Beaufort by Linton (1905) from 7 
hosts but some of his material was not suitable for identification and up to the 
present the species seems to be characteristically a parasite of flounders. My 
Tortugas material consists of 3 specimens and a fragment lacking both tips. 
Eight specimens of §. dentatum from flounders at Beaufort, N. C. were 
available for comparison. Only one constant difference was noted. In S. denta- 
tum from flounders the gonads were all close together and not separated by 
vitellaria although follicles meet dorsally at the juncture of the testes and 
rarely between ovary and testes. In 1 of 8 specimens the follicles barely meet 
between the testes. In all the Tortugas specimens follicles occurred between 
ovary and testes and between the testes. This difference, together with the dif- 
ferent hosts, would suggest a different species but no other constant character 
could be found to establish it. The number of oral spines is 54 (or apparently 
58 in one specimen); the suckers are equal or subequal with the acetabulum 
slightly larger (up to 1.22 times); the S-shaped cirrus sac extends about half- 
way to the ovary; the metraterm is slightly shorter; the vitellaria reach to 
the posterior border of the acetabulum. Circular muscles at the anterior por- 
tion of the pharynx were noticeable in the Tortugas specimens and present 
but less evident in the Beaufort material. Egg sizes overlap but the Tortugas 
specimens averaged slightly larger eggs. Additional material might justify 
a new species for the Tortugas specimens. The specimens from E. morio 
in particular seemed rather too slender to be S. dentatum. 


Stephanostomum pagrosomi (Yamaguti, 1939) n. comb.** is very similar 
to S. dentatum differing only in slightly larger acetabulum and slightly 
larger eggs. 


83. Stephanostomum ditrematis (Yamaguti, 1939) n. comb. 


Synonyms: Echinostephanus ditrematis Yamaguti, 1939; Stephanostomum longisomum 
Manter, 1940***; Stephanostomum filiforme Linton, 1940.*** 


Hosts: Caranx latus Agassiz, jack; in 1 of 6 hosts examined. Caranx ruber (Bloch), 
runner; in | of 6 hosts examined. 


Discussion: Eleven specimens varied from 3.5 to 5.6 mm in length, thus 
being somewhat smaller than the type specimen of S. longisomum (7.627 mm) 
but about the same size as S. ditrematis. Most specimens had lost a part 
or all of the oral spines; one specimen seemed to have 36 spines; another had 
38 with the midventral pair missing. Yamaguti described 36 spines but his 


* New host record. 
** Synonym: Echinostephanus pagrosomi Yamaguti, 1939. 
*## New synonym. 


1947] MANTER: DIGENETIC TREMATODES OF MARINE FISHES 309 


figure indicates that perhaps 2 were missing. The vitellaria in most specimens 
reached very slightly anterior to the base of the cirrus sac; in one specimen 
they reached only to the cirrus sac; they are contiguous medianly between ovary 
and testes and between testes. The tips of the testes may overlap slightly 
but even then the vitellaria meet medianly ventral to these tips. There is 
usually some distance, filled with vitellaria, between ovary and testes. A uro- 
proct is present. The species differs from S. sentum in more elongate body 
and in that the vitellaria occur between ovary and testes, as well as a usually 
different number of oral spines. 


S. filiforme Linton, 1940, although somewhat larger (7.63 to 15. mm) 
is considered another synonym. Linton’s smallest specimen is almost exactly 
the size of S. longisomum. Linton reported “about 44 to 48 oral spines” 
but added that the number was not exactly determined. S. filiforme was col- 


lected from Seriola lalandi, Caranx hippos, and Paratractus caballus at Woods 
Hole. 


It will be noted that the three specific names were given independently at 
approximately the same dates. Although Linton’s specimens were larger, size 
gradations occur among the species named. Sucker ratio; extent of cirrus sac; 
distribution of vitellaria; and egg size all agree. No differences could be 
found considered important enough to separate the three species. The hosts 
are all related except the type host, Ditrema temmincki, which is very different 
from the others. If the above synonymy is correct, a rechecking of the 
original host, Ditrema, in the Inland Sea is suggested. 


ZOOGONIDAE 
84. Steganoderma parexocoeti n. sp. 
Fig. 62 


Hlost: Parexocoetus mesogaster (Bloch), flying fish; 2 specimens in | of 4 hosts 
examined. 


LocaTION: Intestine. 


Description (based on the type specimen): Length 2.79 mm; width 
0.825 mm, greatest at acetabular level; tapering toward each end; body 
spined as far as level of testes. Oral sucker spherical, 0.285 mm in diameter; 
acetabulum about 1/3 from anterior end, slightly wider than long, 0.322 mm 
in transverse diameter; surrounded by rim of body wall, hence probably 
protuberant; sucker ratio 1:1.13. Prepharynx short; pharynx 0.210 mm long 
by 0.127 mm wide; esophagus short, about same length as prepharynx; ceca 
wide extending well past testes to a point 0.315 mm from posterior end of 
body. Genital pore at left edge of body, slightly dorsal. Testes almost sym- 
metrical just posterior to midbody, elongate, smooth, ventral to ceca. Cirrus 
sac very large, 0.600 by 0.187 mm, extending diagonally from genital pore 
t» the right anterior edge of acetabulum, containing a tubular but uncoiled 
seminal vesicle, a narrow pats prostatica, elongate prostatic vesicle, short cirrus, 
and numerous large prostatic cells. Ovary spherical, median, immediately pos- 
terior to acetabulum; seminal receptacle postovarian; uterus filling posterior 
part of body; metraterm glandular, from genital pore to left anterior edge 
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of acetabulum; vitelline follicles large, lateral, 9 on right, 12 on left, from 
mid-acetabular level to somewhat past the testes. Eggs 36 to 39 by 20 to 24 p. 
Excretory vesicle not observed. 

Discussion: This species is remarkably similar to S. retroflexus occurring 
in Belone acus in the Mediterranean. It differs in several small respects. The 
body shape is broader and more tapering especially posteriorly; the vitellaria 
extend beyond the testes; the ceca are longer; the cirrus sac is 1/3 larger; the 
prostatic vesicle is more narrow; and a prepharynx is present. 

Yamaguti (1934) considered the genus Lecithostaphylus Odhner, 1911 a 
synonym ot Steganoderma Stafford, 1904. Fantham (1938) recognized both 
genera, separating Lecithostaphylus on the basis of short esophagus, large 
pharynx, longer ceca, and more conspicuous seminal receptacle. A restudy 
of several specimens of Steganoderma formosum Stafford, 1904, type of the 
genus, leads me to agree with Yamaguti that Lecithostaphylus is a synonym 
of Steganoderma. A small seminal receptacle is definitely present posterior to 
the ovary, and the character of the cirrus sac and cirrus are similar to 
Lecithostaphylus. The length of the esophagus varies somewhat with body 
contraction, and in Steganoderma messjatzevi (Issaitschikow, 1928) Yama- 
guti, 1934, it is of median length. The author’s (Manter, 1926) diagnosis is 
modified as follows: Steganoderma: Elongate, spined Zoogonidae; esophagus 
and ceca of varying length, the latter, however, extending past the acetabulum 
and not reaching the posterior end of the body; testes symmetrical at ends of 
ceca, or lateral or ventral to ceca; genital pore well to the left; cirrus sac with 
seminal vesicle, large prostatic cells, elongate prostatic vesicle and short cir- 
rus. Ovary unlobed, immediately posterior to acetabulum; seminal receptacle 
present, postovarian; vitellaria lateral, postacetabular, composed of a few (up 
to 12 to 14 on each side), large follicles; metraterm present. Excretory vesicle 
I-shaped. Type species: S. formosum Stafford, 1904. Other species: S. retro- 
flexum (Molin, 1859) n. comb., synonym: Lecithostaphylus retroflexus; S. 
nitens (Linton, 1898) n. comb., S. messjatzevi (Issaitschikow, 1928) Yama- 
guti, 1934; S. atherinae (Price, 1934) n. comb.; S. spondyliosomae (Fantham, 
1938) n. comb. S. atherinae is a somewhat doubtful member of the genus 
because of its lobed ovary and numerous vitelline follicles. 

Steganoderma fellis Yamaguti, 1934 and S. sebastodis Yamaguti, 1934 
were transferred to the genus Deretrema by Yamaguti, 1940 on the basis of 
the preacetabular vitellaria. 

The preacetabular location of the vitelline follicles seems to be a con- 
venient generic character. In Deretrema fusillum Linton, 1910, the type species, 
the vitellaria are both lateral and anterior but not posterior to the acetabulum. 
Since in the genus Proctophantastes Odhner, 1911, the vitellaria are partly 
posterior to the acetabulum that genus is more like Steganoderma than like 
Deretrema. Although Price (1934) considered Proctopantastes a synonym of 
Deretrema, I prefer to consider it a synonym of Steganoderma. P. abyssorum 
differs from S$. formosum in having larger suckers, shorter esophagus, and 
shorter longitudinal extent of the vitelline fields, but these characters seem 
to me specific rather than generic. P. abyssorum will be Steganoderma abys- 
sorum (Odhner, 1911) n. comb. with the synonyms P. abyssorum Odhner, 
1911 and Deretrema abyssorum (Odhner, 1911) Price, 1934. 
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85. Steganoderma hemiramphi n. sp. 
Figs. 63, 64 
Host: Hemiramphus brasiliensis (Linn.), halfbeak; 2 specimens in 2 of 7 hosts exam- 
ined. 
L.ocaTION: Intestine. 


Description (based on two specimens): Length 0.937 to 1.444 mm; width 
0.292 to 0.375 mm; widest in acetabular region; spined as far back as aceta- 
bulum. In 1.444 mm specimen, oral sucker 0.170 mm in diameter, acetabulum 
0.240 mm; sucker ratio 1:1.41. Acetabulum wider than long, surrounded 
by fold of body wall. Prepharynx present but short; pharynx 0.102 to 0.105 
mm long by 0.100 mm wide; esophagus short, about same length as _pre- 
pharynx; ceca extending well past testes to a point about halfway between 
testes and posterior end of body. Genital pore at left edge of body opposite 
anterior half of pharynx. Testes smooth, elongate, symmetrical or slightly 
diagonal, ventral to ceca, about in middle of hindbody. Cirrus sac thick- 
walled, slender, 0.270 mm long by 0.054 to 0.066 mm wide, extending diagonally 
from genital pore to anterior edge of acetabulum, containing a seminal 
vesicle filling most of posterior half, a straight long, pars prostatica, a sub- 
spherical prostatic vesicle, and a very short cirrus. Ovary subtriangular, unlobed, 
immediately posterior to acetabulum, slightly to the right; seminal receptacle 
posterior to ovary; vitellaria of large follicles in two lateral clusters, 9 on 
the right and 12 on the left, between acetabulum and testes, lateral and ven- 
tral to ceca; uterus filling body posterior to testes; metraterm short; eggs 
34 to 39 by 17 to 20 pw. Excretory vesicle not observed. 

Comparisons: This species is probably most similar to S. nitens (Linton, 
1898). It differs in being 1/2 or less as large; in more anterior and more 
lateral genital pore; more slender cirrus sac; the vitellaria are more bunched 
rather than being in linear order and they do not extend posterior to the testes. 
It differs from S. retroflexus and S. spondyliosomae in sucker ratio and more 
slender cirrus sac. 


86. Steganoderma elongatum n. sp. 
Figs. 65, 66 


Host: Strongylura timucu (Walbaum), houndfish; in both of 2 hosts examined. 
LocaTion : Intestine. 


Description (based on 6 specimens) : Body elongate, tapering to a rounded 
point at each end, and about equally wide along most of its length; length 
4.130 to 5.130 mm; width 0.864 to 0.891 mm; inconspicuous spines anteriorly 
which may become lost; oral sucker round, 0.240 to 0.270 mm in diameter; 
acetabulum about 1/5 body length from anterior end, embedded in fold of 
the body wall, subspherical, 0.352 to 0.390 mm in transverse diameter; sucker 
ratio 1:1.3 to 1.6. Short prepharynx; pharynx 0.187 to 0.217 mm long by 
0.142 to 0.187 mm wide; short esophagus; ceca extending more than halfway 
between testes and posterior end of body (for example, to a point 0.750 mm 
from posterior end of a 4.252 mm specimen). Genital pore near left edge of 
body, well beyond the left cecum, about mid-pharynx level. Testes just pos- 
terior to midbody, symmetrical, elongated, irregular in outline, wholly or 
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partly extracecal; cirrus sac well developed, thick-walled, extending diagonally 
from genital pore to anterior edge of acetabulum, 0.487 to 0.615 mm long by 
0.195 to 0.210 mm wide, containing a coiled, tubular seminal vesicle, a small 
ovoid prostatic vesicle, and a narrow, fairly short cirrus. Ovary median, about 
1/3 body length from anterior end, unlobed; seminal receptacle flask-shaped, 
postovarian; uterus to near posterior end of body, then coiling forward to 
genital pore, a narrowed, muscular region forming a metraterm between aceta- 
bulum and genital pore; vitelline follicles large, of irregular outline, extracecal, 
from a little anterior to ovary to anterior ends of testes or slightly beyond, 
never extending posterior to testes; 9 follicles on the right, 12 on the left; 
eggs 36 to 41 by 17 to 20 pw. Excretory vesicle not observed. 


Discussion: This species is very similar to S. nitens, so much so that more 
specimens might prove it to be that species. The chief difference seems to be 
the posterior extent of the vitellaria which in my specimens never reach past 
the middle of the testes and usually end anterior to the testes. Linton has 
published three figures of S. nitens at different times and in each case the 
vitellaria extend posterior to the testes. Judging from Linton’s figures, the 
genital pore of S. elongatum is more to the left and more anterior, and the 
ovary is more posterior than in S. nitens. Linton gives the following egg sizes 
for S. nitens 33 by 18 p, 28 by 14 yw, and up to 36 by 18 yw, measurements 
which are somewhat smaller than those of S. elongatum. There is a tendency 
toward host specificity in this genus. S. elongatum was not found by me at 
Tortugas in 23 specimens of Strongylura notata, 10 specimens of S. raphi- 
doma, nor in one specimen of S. carribbaea. 


Fantham (1938) discussed the hosts and geographical distribution of 
Steganoderma. Since a number of additional species are now grouped in this 
genus, and two have been removed, a table showing a revised distribution 
might be of interest. 


Table of Species of Steganoderma 


Name Host Host family | Locality 


S. retroflexus | Strongylura acus Belonidae Mediterranean 
S. elongatum Strongylura timucu Belonidae Tortugas, Fla. 
S. nitens Strongylura carribbaea Belonidae Woods Hole, 
Mass. 
Strongylura acus Bermuda 

S. hemiramphi Hemiramphus mesogaster Hemiramphidae | Tortugas, Fla. 
S. parexocoeti Parexocoetus brasiliense Exocoetidae Tortugas, Fla. 
S. formosum Hippoglossus hippoglossus | Hippoglossidae Maine, Canada 
Paralichthys oblongus Paralichthyidae | Massachusetts 
S. messjatzevi Hippoglossoides platesoides | Hippoglossidae Russian Arctic 
S. spondyliosomae| Spondyliosoma blochii Sparidae South Africa 
S. abyssorum Macrourus rupestris | Macrouridae N. European 
Gadus aeglefinis | Gadidiae Atlantic 


Thus, five of the eight species occur in houndfishes and flying fishes which 
live close to the surface; two occur in flounders or halibuts which live close 
to the bottom of the sea. 
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87. Diphterostomum americanum n. sp. 
Figs. 67-69 


Host: Brachygenys chrysargyreus (Ginther), bronze grunt; 8 specimens in | of 6 
hosts examined. 


LocaTION: Intestine. 


Description: Very small, rather plump distomes, covered with heavy spines 
as far back as acetabulum, unspined posteriorly, body widest at level of aceta- 
bulum, tapering toward each end. Length 0.510 to 0.645 mm, width 0.224 to 
0.256 mm. Oral sucker circular, subterminal, 0.073 to 0.093 mm; acetabulum 
just posterior to midbody; wider than long; 0.170 to 0.188 mm in transverse 
diameter; sucker ratio about 1:2; fold of body wall tends to overlap the an- 
terior half of acetabulum, lip-like, as in D. brusinae; acetabulum red in color in 
live specimens. No prepharynx; pharynx small, 0.034 mm long by 0.039 mm 
wide in a 0.517 mm specimen; esophagus short, about same length as pharynx; 
intestinal bifurcation nearer oral sucker than acetabulum; ceca short extending to 
anterior border of acetabulum, slightly swollen at tips. Genital pore near left 
margin of body, posterior to intestinal bifurcation, slightly nearer acetabulum 
than oral sucker. Testes symmetrical, lateral, far apart at posterior border of 
acetabulum partially overlapping it dorsally. Cirrus sac large, pyriform, extend- 
ing from genital pore diagonally medianly and posteriorly to the anterior border 
of acetabulum; its width 1/2 to 3/4 its length, containing a bipartite seminal 
vesicle, a wide prostatic vesicle, prostatic gland cells, and a short cirrus armed 
with inconspicuous spines. Ovary globular or irregular in shape, dorsal to 
acetabulum, anterior to testes, more or less between the testes or directly 
anterior to the right testis. Seminal receptacle not observed. Vitelline gland a 
bilobed mass, smaller than ovary, at posterior edge of ovary. Uterus filling 
body posterior to acetabulum except for extreme posterior tip. Metraterm 
somewhat shorter than cirrus sac, with a few fine inconspicuous spines. Eggs 
with very thin shells, 29 to 32 by 11 to 14 yu. Excretory vesicle a simple sac. 


One specimen showed many abnormal eggs varying in size from 12 
by 9 to 29 by 13 yw. The stall eggs had yellow thick shells while the normal 
eggs were colorless. 


Comparisons: Four other species of Diphterostomum have been named: 
D. brusinae (Stoss., 1889) Stoss., 1904; D. sargus ansularis Wlassenko, 
1931; D. magnacetabulum Yamaguti, 1938; and D. spari Yamaguti, 1938. 
D. americanum differs from all of these in that the genital pore is posterior 
to the intestinal bifurcation, the esophagus is shorter, and the eggs consider- 
ably smaller. It is the first species reported from America. 


88. DERETREMA FUSILLUM Linton, 1910 


Hosts: Abudefduf saxatilis (Linn.), sergeant major; in | of 14 hosts examined. 
Decodon puellaris (Poey); in 1 of 2 hosts examined. Ocyurus chrysurus 
(Bloch), yellowtail; type host; in | of 47 hosts examined. Priacanthus arenatus 
Cuv. & Val.,* big-eye; in 1 of 3 hosts examined. Upeneus parvus Poey, goat- 
fish; 50 fath., in 1 of 2 hosts examined. 


* New host record. 


: 
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LocaTION : Intestine. 


Discussion: Linton (1910) reported this species from Ocyurus chrysurus, 
Haemulon macrostomum, and Abudefduf saxatilis. 


Manter (1934) classified Deretrema tentatively in the family Fellodis- 
tomatidae, as did McFarlane (1936). Yamaguti (1940) includes the genus 
in the Zoogonidae. These two related families probably should be distinguished 
primarily on the basis of the Y- or V-shaped excretory vesicle of the Fellodis- 
tomatidae. Fellodistomes are also usually, but not always, unspined. The two, 
swollen, excretory tubes evident in D. fusillum were interpreted by me as 
indicating a Y-shaped vesicle. Yamaguti’s figures show that in his species 
two lateral collecting vessels became enlarged. The convoluted nature of 
these tubes in my specimens suggest this interpretation, and Deretrema is 
here included in the Zoogonidae. None of my 9 specimens have body spines 
but the body surface is not smooth. Fine corrugations or projections seem 
embedded in the cuticula and appear like rounded spines. A seminal recep- 
tacle is probably present as a small sac at or near the base of Laurer’s canal. 
It was observed in one mounted and in one sectioned specimen; in each 
case, as reported by Linton, without sperm cells. 


The following other species of Deretrema, all from the Pacific, have been 
named: D. cholaeum McFarlane, 1936; D. fellis (Yamaguti, 1934); D. hop- 
lognathi Yamaguti, 1940; D. plotosi Yamaguti, 1940; and D. sebastodis 
(Yamaguti, 1938). The following diagnosis for Deretrema is suggested: 


Deretrema: Body more or less flattened and elongate; spined or unspined; 
esophagus as long as pharynx or longer; ceca reaching past acetabulum; excre- 
tory vesicle I-shaped buc with lateral vessels often inflated; seminal recep- 
tacle rudimentary or normal, postovarian; Laurer’s canal present; testes sym- 
metrical; ovary median, unlobed; vitelline follicles large, few (not over 12 on 
each side), lateral and at least partly preacetabular; genital pore on left 
edge of body; cirrus sac slender, not over-teaching acetabulum. Like Brachyen- 
teron Manter, 1934, except the ceca extend past the acetabulum. Type species: 
D. fusillum Linton, 1910. 


Genus DipeLANcus Linton, 1910 


Diagonsis: More or less plump, cylindrical distomes, unspined; acetabulum 
protrusible and retractile deep into the body; ceca extending past aceta- 
bulum but not reaching posterior end; genital pore submedian or slightly 
to the left; testes tandem or diagonal, postovarian; cirrus sac very thin-walled 
and delicate; seminal vesicle bipartite; prostatic vesicle inflated and con- 
spicuous; cirrus lacking; ovary unlobed; seminal receptacle present; vitellaria 
lateral, or lateral and posterior, to acetabulum; uterus extending to pos- 
terior end of body; excretory vesicle I-shaped. Type species: D. paxillus 
Linton, 1910 . 


Price (1934) placed this genus in the Zoogonidae, subfamily Lecithosta- 
phylinae (— Steganoderminae). The character of its protusible acetabulum, 
vitellaria, rather short ceca, and excretory vesicle suggest this subfamily but 
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Diplangus is atypical in its unspined cuticula, delicate cirrus sac, submedian 
genital pore, and diagonal or tandem rather than symmetrical testes. 


89. DIPLANGUS PAXILLUS Linton, 1910 
Figs. 70-72 


Hosts: Anistoremus virginicus (Linn.),* porkfish; in | of 4 hosts examined. Balistes 
vetula Linn.,* queen triggerfish; in 1 of 7 hosts examined. Brachygenys chry- 
sargyreus (Ginther),* bronze grunt; in | of 7 hosts examined. Haemulon flavo- 
lineatum (Desmarest),* French grunt; in 2 of 11 hosts examined. Haemulon 
plumieri (Lacépéde), common grunt; in | of 34 hosts examined. Haemulon 
sciurus (Shaw), yellow grunt; in 2 of 24 hosts examined. Linton (1910) re- 
ported this species from Haemulon macrostomum, H. plumieri, H. sciurus, and 
Calamus calamus. The report from Calamus is probably an error, the trematode 
from that host probably being Proctoeces which has superficial resemblance to 
Diplangus. 


LocaTIon : Intestine. 

Discussion: Linton’s description is fairly adequate but a few specific char- 
acters should be noted. The body is elongate and pointed posteriorly. The 
sucker ratio is about 1:1.5. Even when withdrawn deeply into the body, the 
acetabulum is anterior to midbody. The excretory vesicle is I-shaped and ends 
posterior to the testes; one young specimen (Fig. 71) showed a convoluted 
ciliated tube on each side in the anterior half of the body, and several pairs 
of flame cells. The testes are tandem; both parts of the seminal vesicle are 
large, the anterior portion larger than the prostatic vesicle; the seminal vesicle 
is bent at least once, usually twice. The seminal receptacle is preovarian; the 
vitelline follicles distinct, 7 to 13 on each side, partly lateral and partly pos- 
terior to the acetabulum. 


90. Diplangus parvus n. sp. 
Figs. 72, 73 


Hosts: Haemulon flavolineatum (Desmarest), French grunt; type host; in | of II 
hosts examined. Haemulon carbonarium Poey, black grunt; in | of 2 hosts 
examined. 


LocaTION : Intestine or ceca. 

Description (based on 3 specimens): Body cylindrical, widest about at 
midbody, tapering anteriorly but broadly rounded at posterior end; length 
0.607 to 0.750 mm, width 0.315 to 0.345 mm. Oral sucker 0.083 to 0.100 mm 
in transverse diameter; acetabulum in all specimens pulled back into body to 
lie posterior to midbody, 0.225 to 0.240 mm in transverse diameter; sucker 
ratio 1:2.4 to 2.7. Prepharynx very short or lacking; pharynx 0.054 to 0.068 
mm long by 0.044 to 0.054 mm wide; esophagus when contracted a little less 
than length of pharynx, when extended a little more than length of pharynx; 
ceca extending a little beyond the retracted acetabulum to level of anterior 
testis. Genital pore slightly to the left, opposite anterior fourth of pharynx; 
testes diagonal, postacetabular, in one specimen almost symmetrical; seminal 
vesicle bipartite, relatively small, bent once, not reaching acetabulum; pro- 
static vesicle ovoid, about same size as anterior portion of seminal vesicle. 


* New host record. 
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Ovary to left of, or anterior to anterior testis; seminal receptacle anterior to 
ovary; vitelline follicles distinct, lateral to retracted acetabulum, 6 on the 


right, 6 or 7 on the left; eggs 32 to 34 by 15 to 17 yw. Excretory vesicle not 
observed. 


Comparisons: This species differs from D. paxillus with which it was 
found in H. flavolineatum, in several respects. It is much smaller, wider for its 
length, has a rounded posterior end, much larger acetabulum, smaller seminal 
vesicle, diagonal testes, and fewer vitelline follicles all lateral to the acetabulum. 


91. Diplangus miolecithus n. sp. 
Fig. 74 


Hosts: Haemulon album Cuv. & Val., margate fish; type host; in 1 of 2 hosts exam- 
ined. Haemulon parra (Desmarest), sailor's choice; in 1 of 9 hosts examined. 
LocaTIon : Intestine. 


Description (based on 6 specimens): Body smooth, plump, not elongated; 
tapering toward each end from acetabular region; posterior end rounded; 
length 0.975 to 1.200 mm; width 0.322 to 0.420 mm. Oral sucker transverse 
diameter (observed on 2 specimens) 0.134 and 0.153 mm, compared with 
acetabular diameters of 0.232 and 0.240 mm; oral sucker (3 specimens) 0.132 
to 0.136 mm; compared with acetabular lengths of 0.232 to 0.262 mm; sucker 
ratio 1:1.5 to 1.9. Acetabulum slightly anterior to midbody, protrusile. 
Prepharynx short; pharynx 0.085 to 0.105 mm long by 0.068 to 0.162 mm 
wide; esophagus about same length as prepharynx or a little longer; intestinal 
bifurcation near anterior border of acetabulum; ceca extending a little past 
testes almost to posterior end of body. Genital pore slightly to the left, opposite 
pharynx. Testes tandem, in posterior third of body, extracecal, on left side, 
ovoid; seminal vesicle dorsal to acetabulum, large, divided into two sub- 
equal parts which are usually not bent but in a straight, diagonal line; pro- 
static vesicle at an angle with seminal vesicle, about same size as anterior 
portion of seminal vesicle. Ovary ovoid, unlobed, to the right, about at same 
level as anterior testis; seminal receptacle preovarian; uterus filling most of 
body posterior to acetabulum; metraterm not observed: eggs 37 to 42 by 17 to 
20 p, usually about 39 by 19 yu. The vitellaria are very inconspicuous, barely 
visible in most specimens; located at level of ovary and testes, several (about 
12) indistinct follicles which tend to fuse almost into tubular structures can 
be seen just posterior to the ovary; follicles on the left side usually not ob- 
served at all. One specimen with testes apparently lacking showed traces of 
follicles on that side. Appearance of the specimens suggest that the develop- 
ment of the uterus and the testes crowd out the vitellaria on that side. 
Excretory vesicle extends forward to the ovary. 


The name miolecithus is from mio = less, and lecithal = yolk, and 
refers to the reduced vitellaria. 


Comparisons: This species resembles D. parvus in body size and shape 
but differs in its tandem testes, sucker ratio, more posterior and more indis- 
tinct vitellaria, and its larger eggs. 
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92. Brachyenteron parexocoeti n. sp. 
Fig. 75 


Host: Parexocoetus mesogaster (Bloch), flying fish; one specimen in | of 4 hosts 
examined. 
LocaTIon: Intestine. 

Description (based on one specimen): Body smooth except for a few 
spines embedded in the cuticula at acetabular level; length 1.201 mm, width 
0.456 mm; widest at acetabulum, tapering markedly toward each end; posterior 
end pointed. Forebody twisted so that transverse diameter of oral sucker not 
observed; oral sucker length 0.119 mm; acetabulum in middle of body, sur- 
rounded by folds of the body wall; 0.322 mm in length, more than twice the 
size of oral sucker. Short prepharynx; pharynx large, 0.122 mm long by 
0.099 mm deep; esophagus 0.195 mm long; ceca very short, shorter than 
esophagus, reaching about to midacetabular level. Genital pore at left edge 
of body at midesophageal level. Testes side by side, smooth, elongated; cirrus 
sac about 0.323 by 0.083 mm, containing a bipartite seminal vesicle extending 
about half its length, an elongate prostatic vesicle and a cirrus about half 
the length of the prostatic portion. Ovary smooth, subspherical, immediately 
anterior to left testis, dorsal to acetabulum; small seminal receptacle between 
posterior portion of testes, distant from ovary; uterus filling most of hind- 
body; metraterm a little more than half length of cirrus sac; vitelline follicles 
large, in two lateral clusters, 11 on the left, 12 on the right, partly anterior 
and partly dorsal to acetabulum; eggs 34 to 36 by 17 to 20 pw. Excretory 
vesicle traceable forward to near the testes. 


Discussion: This species is considered in the genus Brachyenteron on the 
basis of its long esophagus and very short ceca not reaching past the aceta- 
bulum. Its body spines are reduced although perhaps some had been lost, 
and the acetabulum is very much larger than in the other species where it is 
about the same size as the oral sucker. Three other species are known: B. 
peristedioni Manter, 1934; B. acropomatis Yamaguti, 1938; and B. doder- 
leiniae Yamaguti, 1938. B. parexocoeti differs from all of these in its much 
larger acetabulum, more posterior testes, and more pointed and shorter 


hindbody. 


93. BRACHYENTERON PERISTEDIONI Manter, 1934 
Host: Peristedion platycephalum Goode & Bean; 135 to 156 fath.; in 1 of 14 hosts 


examined. 


FELLODISTOMATIDAE 


94. PyCNADENA LATA (Linton, 1910) Linton, 1911 
Fig. 76 


Synonym: Didymorchis latus Linton, 1910. 
Host: Calamus calamus (Cuv. & Val.), saucer-eye porgy; in 2 of 20 hosts examined. 


Discussion: The genus Pycnadena has been classified in the family Fellodis- 
tomatidae by Stunkard and Nigrelli (1930) and in the family Allocreadiidae 
by Yamaguti (1938). The excretory vesicle (Fig. 76) might be considered 
as I-shaped or as possessing rudimentary arms. The body is thick and muscular, 
the suckers strongly developed, so that its general appearance is more fellodis- 
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tomid than allocreadiid. The extent of the vitellaria, the character of the 
cirrus sac, and the limited extent of the uterus are not typical of fellodistomids. 
A species of Pycnadenoides described below is clearly related and evidently 
a member of the Fellodistomatidae. As noted earlier, the writer feels that 
Plagioporus crassigulus and P. gastrocotylus almost certainly are more closely 
related to Pycnadena than to the Opecoelidae or Allocreadiidae. They are 
left in the Opecoelidae tentatively pending knowledge of their life cycles. 


95. Pycnadenoides calami n. sp. 
Fig. 77 
Host: — bajonado (Bloch & Schneider), grass porgy; in 1 of 15 hosts exam- 
ined. 
LocaTion: Records indicate the specimen was found on the gills, probably an abnormal 
location. 

Description (based on a single specimen): Body thick, plump; with thick, 
unspined cuticula; ovoid; length 2.065 mm; greatest width near middle of 
body, 1.188 mm. Oral sucker 0.390 mm in transverse diameter; acetabulum 
embedded in body just anterior to midbody, wider than long, 0.555 mm in 
transverse diameter; sucker ratio 1:1.37. Transverse, somewhat muscular folds 
of the body wall bound the anterior and posterior borders of the acetabular 
aperture. Diagonal muscles radiate from the lateral edge of the acetabulum. 
Two small wart-like extensions of the cuticula, one anterior and left, the other 
posterior and on the right, did not appear to be artifacts but were probably 
abnormalities. Prepharynx short and wide; pharynx 0.232 mm long by 0.262 
mm wide; esophagus very short; ceca voluminous curving backward to end 
near posterior end of body. Genital pore slightly to the left, just posterior 
to midpharynx. Testes two, ovoid, symmetrical, about halfway between aceta- 
bulum and posterior end of body. Cirrus sac elongate-clavate, ending dorsal to 
middle of acetabulum, containing a slender cirrus, a coiled tubular seminal 
vesicle and numerous prostatic cells. Ovary small, globular intertesticular; 
uterus extensively developed filling most of region between acetabulum and 
posterior edge of testes, extending slightly posterior to testes; overlapping 
ovary, testes and ceca; eggs 61 to 71 by 42 to 46 yw. Vitelline follicles from 
level of anterior edge of testes to near posterior end of ceca, surrounding 
ceca and barely contiguous posterior to testes. Seminal receptacle not observed 
but perhaps obscured by eggs. Excretory pore terminal; excretory vesicle 
indistinctly Y-shaped with short branches, the left fork smaller and branching 
off slightly posterior to the right fork. 

Discussion: The genus Pycnadenoides was named by Yamaguti (1938) 
for P. pagrosomi. It differed from Pycnadena in that the vitellaria were post- 
acetabular and the genital pore was more to the left. A circular muscular 
fold of the body surrounded the acetabulum. The excretory system was not 
observed. Pycnadenoides calami is placed in that genus on the basis of the 
distribution of the vitellaria and the location of the genital pore. It difters 
from P. pagrosomi in its relatively smaller acetabulum; more symmetrical 
testes; location of the ovary betwen the testes; more posterior extent of the 
uterus; and slightly smaller eggs. Th circular fold around the acetabulum is 
less well developed. 
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The similarity of this species to P. pagrosomi, together with its symmetri- 
cal testes, posterior extent of the uterus, rather scanty vitellaria, and shape 
of the excretory vesicle, strongly indicate that Pycnadenoides and Pycnadena 
shuold be considered in the family Fellodistomatidae rather than Allocreadiidae 
or Opecoelidae. The circumacetabular fold occurring in Plagioporus gastro- 
cotylus and the muscular acetabular region of P. crassigula suggest that these 
species, also, do not belong in the Allocreadiidae or Opecoelidae. 


96. BAcCIGER HARENGULAE Yamaguti, 1938 
Figs. 78-80 
Host: Harengula macrophthalma (Ranzani), “sardine”; in 2 of 33 hosts examined. 


LocaTION : Intestine. 


Discussion: Three specimens were available, one of them partly crushed. 
The two entire specimens were 0.390 by 0.277 mm and 0.615 by 0.450 mm 
in size. Very fine spines cover the body but were partly lost in one specimen. 
The suckers are subequal in size, the oral sucker being slightly larger or 
slightly smaller than the acetabulum. Details of structure agree with Yama- 
guti’s description of B. harengulae except that the ceca reach to the posterior 
edge of the testes or slightly beyond the limit described by Yamaguti; the 
uterus has folds extending to midtestis level on each side lateral to the testes; 
and the eggs, measuring 20 to 22 by 15 to 19 mw were slightly wider for their 
length. All measurements, however, overlap those given by Yamaguti. The 
excretory vesicle, supposedly almost V-shaped, was not observed in my speci- 
mens. The species differs from B. bacciger (Rud.) and B. nicolli Palombi, 
1934 in more posterior ovary and somewhat irregular shape and in the very 
weak development of the cirrus sac which cannot be clearly recognized as 
present at all. 


The genus Bacciger usually has been classified in the family Fellodis- 
tomatidae, but Yamaguti (1938) considered it in the family Heterophyidae. 
Most fellodistomids are unspined and have a well developed cirrus sac, 
although several genera, as Orientophorus Srivastava, 1935; Discogaster Yama- 
guti, 1934; Antorchis Linton, 1911; and Parantorchis Yamaguti, 1934, are 
spined. All fellodistomids possess a cirrus sac which seems to be the chief 
character separating the two families. 


Bacciger was named by Nicoll (1914) with Bacciger bacciger (Rud.) 
as type species. Palombi (1934) redescribed the original Mediterranean 
species and considered Nicoll’s Atlantic material to represent a different 
species which he named Bacciger nicolli. Both Nicoll and Palombi describe a 
short, wide, thin-walled cirrus sac. Yamaguti (1938:71) states that B. haren- 
gulae is without “a distinct cirrus pouch”. Assuming that at least a delicate 
cirrus sac is present in Bacciger, the genus is retained here in the Fellodis- 
tomatidae, but it has so many similarities to such a genus as Stegopa Linton, 
1910 that the line between Fellodistomatidae and the Heterophyidae becomes 
rather uncertain. Perhaps the presence or absence of a cirrus sac is of less 
significance than the presence or absence of body spines. 


| 
| 
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97. ANTORCHIS URNA (Linton, 1910) Linton, 1911 
Synonym: Mesorchis urna Linton, 1910. 
Hosts: Holacanthus ciliaris (Linn.),* queen angelfish; | immature specimen in | of 4 
hosts examined. Holacanthus isabelita (Jordan & Rutter), angelfish; in 1 of 11 
hosts examined. Pomacanthus arcuatus (Linn.), black angelfish; in 1 of 3 hosts 


examined. Pomacanthus aureus (Bloch),* black angelfish; in 6 of 23 hosts 
examined. 


LocaTION: Intestine. 


Discussion: In addition to the data given by Linton the following might 
be noted. The oral sucker is indistinctly bilobed dorsally as well as ventrally; 
the ovary may be anterior to the acetabulum; the cirrus sac is curved back, 
{|-shaped; the rounded end of the cirrus sac (probably the cirrus everted into 
the atrium) is spined. The genus Antorchis Linton, 1911 is much like 
Orientophorus Srivastava, 1935 except the ovary is unlobed and the ceca are 
shorter. One other species, A. lintoni Travassos, Artigas, & Pereira, 1928 
has been named. 


98. Megalomyzon robustus n. gen., n. sp. 
Figs. 81, 82 


Host: Lachnolaimus maximus (Walbaum), hogfish; in | of 8 hosts examined. 
Location: Stomach. 


Description (based on 8 specimens with measurements of 4): Body 
thick, robust, and muscular; cuticula unspined; body ovoid, length 1.410 to 
2.062 mm, greatest width near midbody, 0.937 to 1.237 mm, rounded at each 
end but slightly more tapering toward posterior end. Oral sucker very large 
and powerful, embedded in body, subspherical in shape, 0.547 to 0.772 mm 
wide by 0.547 to 0.712 mm long, mouth opening very small, ventral, bounded 
by conspicuous, semicircular muscles anteriorly and posteriorly. Acetabulum 
large but weakly muscular, much wider than long, usually indented or lobed 
laterally; width 0.622 to 0.795 mm, length 0.375 to 0.547. Sucker ratio, based 
on transverse diameters, 1:1.02 to 1.13; actually the oral sucker is larger 
and much more powerful than the weak, short acetabulum. Longitudinal, 
ventral muscles extend from the sides of the oral sucker to near the posterior 
edge of acetabulum. Prepharynx short; pharynx 0.195 to 0.352 mm _ long 
by 0.142 to 0.315 mm wide; esophagus lacking; ceca extend laterally, then 
posteriorly, ending at posterior edge of testes, slightly posterior to midbody. 

Genital pore to the left, opposite anterior half of pharynx or posterior por- 
tion of oral sucker. Testes two, symmetrical, lateral, at acetabular level; right 
testis partly dorsal to acetabulum; ovoid, smooth. Cirrus sac ovoid, over- 
lapping anterior third of acetabulum, containing a bipartite seminal vesicle, 
prostatic vesicle, prostatic cells, and a short, eversible cirrus armed with 
humerous spines; spines of cirrus 6 to 7 mu long by 2 to 3 mw wide at base. 
Genital atrium tubular, provided with a small, spherical outpocketing or atrial 
sac armed with minute spines (smaller than atrial spines) (Fig. 82). Ovary 
uvoid, smooth, immediately anterior to right testis, partly dorsal to aceta- 
bulum; seminal receptacle lacking; uterus filling most of body posterior 


* New host record. 


[Vol. 38 
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to acetabulum; metraterm lacking; vitelline follicles in two lateral clusters at 
level of anterior half of acetabulum, pretesticular, some follicles anterior to 
acetabulum and, in the type specimen, follicles of the right side were entirely 
so; eggs thick shelled, 31 to 34 by 15 to 19 yw. Excretory vesicle Y-shaped, 
branching a little posterior to acetabulum, with crura extending to near anterior 


end of body. 


Discussion: This genus is placed in the family Fellodistomatidae on the 
basis of its thick, muscular body, smooth cuticula, powerful suckers, Y-shaped 
excretory vesicle and other characters. The spined cirrus and atrial sac, however, 
suggest the family Monorchidae, while the spined atrial sac suggests the 
genus Genolopa in particular. Monorchidae are smaller, weakly muscular 
trematodes, with spiny cuticula and well developed metraterm. A spiny genital 
atrium occurs in the genus Acanthatrium Faust, 1919 of the family Lecitho- 
dendriidae, a genus sometimes considered a synonym of Prosthodendrium, 
but that genus, among other differences, lacks a cirrus sac. Megalomyzon is 

robably most closely related to Pseudosteringophorus Yamaguti, 1940, a 
fellodistomid with an atrial outpocketing which Yamaguti called the atrial 
diverticulum. The latter was described as possessing “dense cuticular hairs”. 
The gland cells surrounding it were not observed in Megalomyzon. Pseudo- 
steringophorus differs in that the cirrus is unspined, the body elongate, the oral 
sphincter muscles are lacking, and the vitellaria entirely preacetabular. 

Generic Diagnosis of Megalomyzon: Body ovoid, thick, muscular, un- 
spined. Suckers large; oral sucker very large; semicircular muscles at anterior 
and posterior borders of mouth; acetabulum wider than long; intestinal ceca 
extend to posterior end of acetabulum; genital pore to the left; testes lateral, 
symmetrical at acetabular level; cirrus sac with bipartite seminal vesicle, pro- 
static vesicle, and spined cirrus; spined atrial sac present; ovary anterior to 
right testes, smooth; seminal receptacle lacking; vitellaria partly preacetabular, 
largely at acetabular level, consisting of two lateral clusters of follicles. Type 
species: M. robustus. 


99. PROCTOECES ERYTHRAEUS Odhner, 1911 


Hosts: Calamus bajonado (Bloch & Schneider), grass porgy; in 2 of 15 hosts exam- 
ined. Calamus calamus (Cuv. & Val.), saucer-eye porgy; in 2 of 14 hosts exam- 
ined. 


LocaTion: Posterior part of intestine. A single specimen taken from the stomach of 
Mycteroperca venenosa obviously represents an accidental infection from a food 
fish recently eaten. Proctoeces is typically an inhabitant of the intestine of 
porgies. 


Discussion. Four species of Proctoeces have been named: P. maculatus 
(Looss, 1901) Odhner, 1911; P. erythraeus Odhner, 1911; P. major Yama- 
guti, 1934; and P. magnorus Manter, 1940. Odhner distinguished P. ery- 
thraeus from P. maculatus in that the acetabulum was 1/3 smaller, presum- 
ably giving a sucker ratio of about 1:1.3 instead of 1:2; smaller eggs “about 
45 » long” rather than 72 to 79 u long; and shorter extent of vitellaria which 
extended only to the posterior testis. In both species the genital sinus is very 
long. My six specimens agree well with Odhner’s diagnosis of P. erythraeus. 
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The sucker ratio was 1:1.4 to 1.6; eggs measured 46 to 53 by 19 to 24 py; the 
extent of the uterus varied some but never reached past the posterior testis 
as it does in P. maculatus. 

Odhner’s material was from the Red Sea. Dawes (1946) considered P. 
erythraeus a synonym of P. maculatus. 

The listing of the genera Proctoeces and Tergestia in the Monorchidae by 
Manter (1940) was an error. The family name Fellodistomatidae was acci- 
dentally omitted. 


100. MusoLeciTHA LINEARIS Linton, 1910 
Host: Acanthurus caeruleus Bloch & Schneider, blue tang; in | of 12 hosts examined. 


LocaTION : Intestine. 


Discussion. These specimens are all unspined and do not confirm Linton’s 
conclusions that the cuticula was “minutely spinose” on the margins. The 
excretory vesicle is Y-shaped with long arms reaching to near the anterior end 
of the body. Therefore, the genus cannot be referred to the family Zoogoni- 
dae as thought possible by Price (1934). Mesorchis Linton, 1910, renamed 
Antorchis by Linton, 1911, is not a synonym of Mesolecitha as indicated by 
Price (1934:5). 

Mesolecitha is in mest respects very similar to the genus Proctoeces (fam- 
ily Fellodistomatidae, subfamily Haplocladinae) but has some characters of 
the Monorchidae. These two families are probably related and Mesolecitha 
might serve as a connecting genus. The genital pore is near the acetabulum 
but slightly to the left. Linton described spines on the cirrus although the 
“short spines” he mentions may have been in the metraterm. Rather long, 
slender and blunt spines, or spine-like papillae occur on the cirrus which often 
lies lobe-like in the genital atrium; smaller, fine spines occur for a short dis- 
tance in the metraterm. The seminal vesicle is a small sac in the base of the 
cirrus sac and not a coiled tube as in Proctoeces. The spination of the cirrus 
and metraterm is a monorchid character, but the elongate, unspined body with 
tandem testes is like the Haplocladinae. 


101. TERGESTIA LATICOLLIS (Rud., 1819) Odhner, 1911 
Figs. 83, 84 


Hosts: Auxis thazard (Lacépéde), frigate mackerel; Linton’s record of “T. pectin- 
ata.” Euthynnus alletteratus (Raf.), little tunny; in 3 of 3 hosts examined. 


LocaTIon: Posterior part of intestine. 


Discussion. These specimens agree with descriptions of T. laticollis except 
the eggs are slightly larger, 25 to 29 by 17 to 20 » as compared with Odhner’s 
measurements of 21 to 23 by 15 ww. Yamaguti (1934) reports 23 to 26 by 
18 , and (1938) 26 to 27 by 18 p. 

The host “Gymnosarda pelamis” reported by Manter (1940:410) should 
be corrected to Euthynnus alletteratus (== Gymnosarda alletterata). 

This trematode has been recorded from far flung localities: Black Sea; 


North Sea; Pacific Coast of Costa Rica; Japan. 
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102. TERGESTIA PECTINATA (Linton, 1905) Manter, 1940 
Figs. 85-88 
Synonyms: Distomum pectinatum Linton, 1905; Theledera pectinata (Linton, 1905) 
Linton, 1910; Tergestia pectinata (Linton, 1905) Hopkins, 1940. 


Hosts: Trachurops crumenophthalmus (Bloch), goggle-eye; in 3 of 5 hosts examined. 
Priacanthus arenatus Cuv. & Val., big-eye; in | of 3 hosts examined. 


LocaTION: Posterior part of intestine. 


Discussion. The above host records were reported by Manter (1940). 
Other reported hosts for this species are Bairdiella chrysura and Trachinotus 
carolinus at Beaufort, N. C., Auxis thazard at Tortugas, and Auxis rochei at 
Woods Hole, Massachusetts. The latter two records (by Linton) are, how- 
ever, somewhat doubtful as in each case the sizes of the suckers indicate the 
species was probably T. laticollis. The record from Auxis thazard was listed 
as T. laticollis by Manter (1940). 

T. pectinata differs from T. laticollis in thag the acetabulum is about 2 to 
2.5 times the oral sucker in diameter; the seminal vesicle is distinctly sinuous 
rather than straight; the cirrus is much folded within the cirrus sac; the eggs 
tend to be thinner-shelled and somewhat smaller (17 to 20 by 10 to 15 1). 

A very young specimen (Fig. 88) showed a number of flame cells. 


103. Tergestia acuta n. sp. 
Figs. 89, 90 


Host: Caranx bartholomaei Cuv. & Val., yellow jack; in both of 2 hosts examined. 


LocaTION: Intestine. 


Description (based on 11 specimens; measurements on 5 favorable speci- 
mens): Body rounded anteriorly, pointed posteriorly, widest at acetabular 
level; length 0.900 to 1.832 mm; width 0.315 to 0.570 mm. Six lobes on 
each side of neck region. Oral sucker with 14 pcinted lobes; with longitudinal 
aperture; relatively large; 0.165 to 0.270 mm in transverse diameter; acetabu- 
lum just anterior to midbody, very large, filling almost the entire width of 
body; 0.292 to 0.465 mm in diameter; aperture longitudinal. Sucker ratio 
about 1:1.7. Pharynx 0.127 to 0.210 mm long by 0.071 to 0.119 mm wide; 
esophagus bifurcating at posterior edge cf acetabulum; ceca largely concealed 
by eggs, extending to near posterior end of body. Genital pore slightly to the 
left and slightly anterior to acetabulum. Testes smcoth, longer than wide, 
oblique, close together, ends usually overlapping, near posterior end of body. 
Cirrus sac rather wide anterior to acetabulum, then tapering to a more narrow 
region which extends to the posterior edge of acetabulum; seminal vesicle 
straight or almost straight; prostatic vesicle and cirrus as in T. laticollis. Ovary 
ovoid, smooth or slightly irregular in outline, just anterior to middle of hind- 
body, somewhat anterior to testes or immediately pretesticular; uterus almost 
filling hindbody; eggs 17 to 19 by 9 to 10 y; vitelline follicles from posterior 
end of acetabulum to posterior end of anterior testis; follicles rather indis- 
tinct, in two lateral groups and confluent between ovary and acetabulum. 
Excretory vesicle not observed. 
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Discussion: This species is most easily recognized by its relatively large 
acetabulum and short, pointed hindbody. In relation to the oral sucker the 
acetabulum is larger than in T. laticollis but slightly smaller than in T. pecti- 
nata; in relation to body size it is larger than in any other species. Both 
suckers are relatively large. The distribution of the vitellaria differs from that 
of all species except T. acanthogobii Yamaguti, 1938. T. acuta differs from 
T. acanthogobii in that the acetabulum is larger in relation to body width, the 
oral sucker is larger, the posterior end more pointed, the cirrus sac longer, 
and the eggs smaller. 

The name acuta refers to the pointed posterior end of the body. 


104. BENTHOTREMA PLENUM Manter, 1934 


Host: Unidentified lizard fish; 582 fath.; 1 specimen in | host examined. 
Location: Found in body cavity; probably originally in intestine. 


105. LissoLOMA BROTULAE Manter, 1934 
Host: Brotula barbata (Bloch & Schneider) ; 79 to 140 fath.; in one host examined. 


106. LomAsoma GraciLis (Manter, 1934) Manter, 1935 


Synonym: Lomaphorus gracilis Manter, 1934. 
Host: Peristedion miniatum Goode; 138 to 140 fath.; in 1 of 7 hosts examined. 


107. LoMASOMA MONOLENEI (Manter, 1934) Manter, 1935 


Synonym: Lomaphorus monolenei Manter, 1934. 
Host: Monolene antillarum Norman; 79 to 140 fath.; in 5 of 49 hosts examined. 


108. LomAsoma warpr (Manter, 1934) Manter, 1935 


Synonym: Lomaphorus wardi Manter, 1934. 
Hosts: Coelorhynchus carminatus (Goode); 250 fath.; in 3 of 33 hosts examined. 
Urophycis regius (Walbaum); 140 to 197 fath.;; in 1 of 13 hosts examined. 


109. MEGENTERON CRASSUM Manter, 1934 
Host: Diplacanthopoma brachysoma Ginther; 249 to 300 fath.; in all of 4 hosts 


examined. 
LocaTIon : Intestine. 


110. STERINGOPHORUS MAGNUS Manter, 1934 


Host: Unidentified eel; 300 fath.; in both of 2 hosts examined. 
LocaTIon: Intestine. 


111. STERINGOPHORUS PROFUNDUS Manter, 1934 


Host: Argentina striata Goode & Bean; 140 fath.; in 2 of 5 hosts examined. 
L.ocaTIon: Intestine. 


HAPLOSPLANCHNIDAE 
112. HApLospLANCHNus ACUTuS (Linton, 1910) Manter, 1937 
Hosts: Strongylura raphidoma (Ranzani), houndfish; in 4 of 10 hosts examined. 


Linton reported this trematode from “Tylosurus marinus,” a species evidently 
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Strongylura timucu (Walbaum) (see Longley & Hildebrand, 1941: 28); and 
also from Bermuda in Strongylura acus. This trematode is also known from the 
Galapagos Islands and the Pacific Coast of Colombia. 


113. HAPLOSPLANCHNUS ADACUTUS Manter, 1937 


Hosts: Abudefduf marginatus (Linn.), sergeant major; in | of 13 hosts examined. 
Halichoeres bivittatus (Bloch), slippery dick; in 6 of 36 hosts examined. Hali- 
choeres maculipinna (Miller & Troschel); in one host examined. 


LocaTIoN: Intestine. 


114. HAPLOSPLANCHNUS BRACHYURUS Manter, 1937 


Hosts: Cryptotomus auropunctatus (Cuv. & Val.), parrot fish; in 2 of 15 hosts exam- 
ined. Pseudocarus guacamaia (Cuv.), parrot fish; in | of 3 hosts examined. 
Pseudoscarus coelestinus (Cuv. & Val.), loro; in 1 of 4 hosts examined. Spari- 
soma aurofrenatum (Cuv. & Val.), parrot fish; in | of 3 hosts examined. 
Sparisoma spinidens (Guichenot), parrot fish; in one host examined. Sparisoma 
viride (Bonnaterre), parrot fish; in 2 of 4 hosts examined. 


LocaTION: Intestine. 


115. Haplosplanchnus kyphosi n. sp. 
Figs. 91, 92 
Hosts: Kyphosus sectatrix (Linn.), white chub; type host; in 1 of 8 hosts examined. 
Kyphosus incisor (Cuv. & Val.), yellow chub; in | of 5 hosts examined. 
Location: Intestine. 

Description (based on two specimens): Body e'ongate and slender, 
rounded at anterior end, tapering to a point posteriorly; unspined; length 
2.700 to 3.564 mm, greatest width 0.525 to 0.712 mm, at level of acetabu- 
lum. Oral sucker subspherical, 0.420 mm in diameter or expanded (in the 
smaller specimen) to a diameter of 0.485 mm; acetabulum circular, 0.278 to 
0.285 mm in diameter, with rounded aperture; sucker ratio 1:0.57 to 0.67 or 
about 3:2. Forebody about 1/3 body length. Very short prepharynx; pharynx 
0.110 to 0.144 mm long by 0.105 to 0.134 mm wide; esophagus slightly 
shorter than pharynx; single cecum Icng, extend’ng either to pesterior edge 
of testis or halfway between test's and fosterior ed of body. Cenital pore 
median about halfway between suckers. Testis singl>, subtriangular cr elon- 
gate and irregular in shape, just posterior to midbsdy; posttesticu!a- distance 
0.810 to 1.390 mm, nearly as long as or longer than forebody. Cirrus or 
ejaculatory duct slender, inconspicuous; prostatic vesicle not observed; sinuous 
seminal vesicle extending not quite to midacetabular level. Ovary 3-lobed, 
near midbody, to the right, at right anterior edge cf testis; Mehlis’ gland 
large; seminal receptacle large, to left of ovary, just anterior to testis; uterus 
between Mehlis’ gland and acetabulum; eggs rather wide and th'ck-shelled, 
76 to 90 by 56 to 65 w (Fig. 92). Vitelline follicles of varied shape, tending 
to become elongated, continuous in sides of body from level of esophagus to 
hear posterior end of body, contiguous posterior to testis. Excretory pore ter- 
minal; excretory vesicle extend'ng at least to testis, its bifurcation not observed, 
one branch of it extends slightly anterior to acetabulum. 


Discussion: Eight species of Haplosplanchnus have been named: H. pach- 
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ysomus (Eysenhardt, 1829) Looss, 1902; H. sparisomae Manter, 1937; H. 
obtusus (Linton, 1910) Manter, 1937; H. brachyurus Manter, 1937; H. po- 
macentri Manter, 1937; H. acutus (Linton, 1910) Manter, 1937; H. adacutus 
Manter, 1937; and H. purii Srivastava, 1939. H. kyphosi is larger than most 
of these species and is more elongate. The type species, H. pachysomus, and 
H. purii have greatly reduced vitellaria limited to the region of the ovary. H. 
sparisomae is the only other species with lobed covery and seems to be the 
most closely related species. It differs in body shape, sucker ratio (the ace- 
tabulum is 1.5 times the oral sucker), in extent of uterus, and in its very 
short posttesticular space. H. kyphosi is the seventh species in the genus 
collected at Tortugas. Two of these seven species occur in the Galapagos Is- 
lands. H. pachysomus has been reported from the Mediterranean and from 
Japan, H. purii from the Bay of Bengal and the Arabian Sea. 


116. HAPLOSPLANCHNUs osBTusus (Linton, 1910) Mant-r, 1937 


Hosts: Acanthurus coeruleus Bloch & Schneider, blue tang; in 2 of 12 hosts exam- 
ined. Acanthurus hepatus (Linn.), tang; in 0 of 6 hosts examined; recorded by 
Linton. 


LecaTION: Intestine. 


117. HApPLOSPLANCHNUS POMACENTRI Mant r, 1937 


Hosts: Pomacentrus leucostictus Miller & Troschel, Beau Gregoire; in 18 of 31 hosts 
examined. Pomacentrus xanthurus Poey; in 3 of 13 hosts examined. 


This species has been recorded from Pomacentrus rectifraenum from th? 


Galapagos Islands. 


118. HAPLOSPLANCHNUS SPARISOMAE Manter, 1937 
Hosts: Sparisoma pachycephalum Longley; in 3 of 12 hosts examined (—S. flaves- 
cens of Manter, 1937). Sparisoma viride (Bonnaterre); in 2 of 4 hosts exam- 
ined. 


MonorcuipaE Odhner, 1911 


119. GENOLOPA AMPULLACEA Linton, 1910 


Hosts: Bathystoma striatum (Cuv. & Val.); in 1 of 14 hosts examined. Bathystoma 
rimator (Jordan & Swain); in | of 3 hosts. Brachygenys chrysargyreus (Giin- 
ther), bronze grunt; in | of 7 hosts examined. Haemulon album Cuv. & Val., 
margate fish; in | of 2 hosts examined. Haemulon carbonarium Poey, black 
grunt; in | of 2 hosts examined. Haemulon flavolineatum (Desmarest), french 
grunt in 5 of 11 hosts examined. Haemulon macrostomum Giinther, Spanish 
grunt; in | of 6 hosts examined. Haemulon plumieri (Lacépéde), common 
grunt; in 14 of 34 hosts examined. Haemulon sciurus (Shaw), yellow grunt; 
in 10 or 24 hosts examined. Synodus foetens (Linn.), lizardfish; in 1 of 7 hosts 
examined. 


120. HURLEYTREMA CHAETODONI Manter, 1942 


Hosts: Chaetodon capistratus Linn., butterfly fish; in 1 of 2 hosts examined. Chaeto- 
don ocellatus, butterfly fish; in 2 of 13 hosts examined. 


121. HURLEYTREMA EUCINOSTOMI Manter, 1942 
Host: Eucinostomus lefroyi (Goode), mojarra; in 2 of 12 hosts examined. 
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122. Monorcuis LtATus Manter, 1942 
Hosts: Anisotremus virginicus (Linn.), porkfish; in 2 of 4 hosts examined. Haemulon 
plumieri (Lacépéde), common grunt; in | of 34 hosts examined. 
123. PARAPROCTOTREMA BREVICAECUM Manter, 1942 


Host: Caranx bartholomaei Cuv. & Val., yellow jack; in 1 of 3 hosts examined. 


124. POSTMONORCHIS ORTHOPRISTIS Hopkirs, 1941 


Host: Haemulon flavolineatum (Desmarest), French grunt; in 1 of 11 hosts examined. 


125. PRocTOTREMA LONGICAECUM Manter, 1940 


Host: Anisotremus virginicus (Linn.), porkfish; in 1 of 4 hosts examined. Also 
recorded from the Galapagos Islands from Anisotremus interruptus. 


126. PROCTOTREMA TRUNCATUM (Linton, 1910) Manter, 1940 


Hosts: Haemulon album Cuv. & Val., margate fish; in 1 of 2 hosts examined. Hae- 
mulon flavolineatum (Desmarest), French grunt; in 5 of 11 hosts examined. 
Haemulon plumieri (Lacépéde), common grunt; in 8 of 34 hosts examined. 
Haemulon sciurus (Shaw), yellow grunt; in 4 of 24 hosts examined. 


127. PROCTOTREMA PARVUM Manter, 1942 


Host: Haemulon flavolineatum (Desmarest), French grunt; in 1 of 11 hosts exam- 
ined. 


BIVESICULIDAE 


128. Bivesicula hepsetiae n. sp. 
Fig. 93 


Host: Hepsetia stipes (Miller & Troschel), hardhead; present in 3 of 66 specimens 
examined; actual incidence doubtless much higher since these small trematodes 
are easily overlooked. 

Location: Intestine. 


Description (based on 5 specimens): Body flattened, 0.586 to 0.620 mm 
by 0.315 to 0.399 mm, spined anteriorly; pigment granules dorsally at esoph- 
ageal level. Mouth terminal; oral sucker slightly longer than wide, pharynx- 
like, 0.044 to 0.054 mm in transverse diameter. Esophagus up to twice length 
of oral sucker; pharynx lacking; ceca extending to level of anterior edge of 
testis about 1/3 body length from posterior end of body; genital pore median, 
a short distance posterior to midbcdy, at anterior border of testis. Testis 
single, somewhat variable in shape but unlobed, largely to left of midline, 
near posterior end of body. Cirrus sac inverted, that is, its basal end anterior- 
most, 0.150 to 0.195 mm long, its width about half its length, extending 
anterior to genital pore 2/3 or more of the distance to intestinal bifurcation; 
containing a spherical, internal seminal vesicle, a broad prostatic vesicle, large 
ptostate gland, and cirrus; external seminal vesicle present. Ovary globular, 
pretesticular, to right of midline, opposite distal half cf cirrus. Very small 
seminal receptacle present. Vitellaria of large follicles extending from level 
of intestinal bifurcation to anterior border of testis, confluent anterior to cir- 
tus sac. Yolk reservoir large, between ovary and testis. Uterus extending to 
heat posterior end of body, but only to posterior edge of testis or slightly 
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beyond; with few, large, yellowish eggs; eggs 74 to 82 Ly 40 to 46 yw. Excre- 
tory pore termina!; excretory vesicle V-shaped with branches cxtending to 
midesophageal level. 

Discussion: The genus Bivesicula was named by Yamaguti in 1934. The 
family Bivesiculidae Yamaguti, 1938 is related to the Monorchidae. The fol- 
lowing species of Bivesicula have been named: B claviformis Yamaguti, 1934; 
B. synodi Yamaguti, 1938; and B. epinepheli Yamzguti, 1938. The genus 
has been known hitherto only from Japanese waters. 

B. hepsetiae differs from B. epinepheli in be'ng approximately half as 
large, in that the oral sucker is markedly smaller in proportion to body 
width, in lack of pharynx, in longer esophagus, in anterior confluence of 
vitellaria, and in that the arms of the excretory vesicle do not reach the oral 
sucker level. It differs from B. synodi in that the vi-ellar'a do rot reach th- 
level of the oral sucker, in smaller size, in possessing smaller eggs which are, 
however, larger in proportion to bedy siz2, and in that the uterus doe; not 
extend appreciably posterior to the testis. 

B. hepsetiae is probably most sim'l2r to B. claviformis but differs in small-r 
oral sucker, more posterior testis with no eggs ccmp'et:l7 posterior to it, in 
less extensive vitellaria anterior to the cir-us sac and i1 lack 0° pharynx. 

The name hepsetiae is for the host. 


A single specimen of a trematcde also collected from Hepsetia stipes is 
probably another species of Bivesicula. Its eggs were all highly abnormal and 
since no additional specimens were available, its Ces-ription is not attempted. 
It is larger, has a longer esophagus, and a more posterior uterus. 


GORGODERIDAE Looss, 1901 
129. Phyllodistomum carangis n. sp. 
Fig. 94 


Host: Caranx ruber (Bloch), runner, or jack; in | of 6 hcsts examined; | specimen. 
LocaTion: Recovered from washing of body cavity; original location probably the 
urinary bladder. 

Description: Length 8.061 mm; width at level of genital pore 2.639 mm; 
the sides of posterior portion of the body folded over dorsally during killing; 
the body normally widens at about acetabular level. Body very thin, delicate 
and leaf-like; ventral surface covered throughout w'th small papillae, dorsal 
surface smooth. Oral sucker 0.686 mm in diameter; acetabulum 0.537 mm 
in diameter; sucker ratio about 1:0.8. Forebody 2.529 mm. Pharynx lacking; 
esophagus 0.474 mm long; intestinal ceca inconspicuous extending to about 
1.9 mm. from posterior end of body. Genital pore median, midway between 
acetabulum and intestinal bifurcation. Testes very sma'l. round, with no sign 
of lobing, diagonal, far apart, separated by uterus, 0.255 mm in diameter; 
posterior testis 2.09 mm from posterior end of body and 0.728 mm poster- 
ior to anterior testis. Seminal vesicle globular, 0.438 mm in transverse diam- 
eter, anterior to genital pore. Ovary 0.401 mm posterior to acetabulum, ovoid 
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and slightly irregular in shape, to right of median line, direct'y to the tight 
of the right vitelline gland. Vitelline glands a short distance posterior to 
acetabulum, close together, each deeply lobed to give a tripart’te, anchor-like 
appearance. Mehlis’ gland immediately anterior to vitellaria. Uterus in 
slender coils, almost wholly intercecal, extending fosterior'y to a point 1.456 
mm from posterior end. Eggs 32 to 36 by 19 to 22 uw. Excretory pore dorsal, 
0.416 mm from posterior end of body. No posterior notch of the body. 

Comparisons: The genus Phyllodistomum is a very large one. Most spe- 
cies are from Amphibia or fresh-water fishes. Lewis (1935) clarified mu-h 
of the developing confusion regard’ng the genus. P. ca angis seems to be 
most similar to P. acceptus Looss, 1901 from Crenilabrus (= Bodianus) 
from Egypt. It differs in more posterior genital pore, more anterior excretory 
pore, shorter esophagus, more rounded testes, more anterior acetabulum and 
slightly smaller eggs. It differs from P. americanum in teing much larger, in 
its very much smaller and more elongate eggs, in unlobed testes, and other 
characters. 


130. XYSTRETRUM SOLIDUM Linton, 1910 


Synonyms: Catoptroides magnum MacCallum, 1917;* Catoptroides aluterae MacCal- 
lum, 1917;* Xvystretrum papillosum Linton, 1910;* “Undetermined trematode”™ 
from Balistes carolinensis of Linton, 1907, p. 119. 


Hosts: Balistes capriscus Gmelin (—Balistes carolinensis) ; leatherjacket, triggerfish; 
in | of 3 hosts examined; 2 specimens. Lactophrys triqueter (Linn.), trunkfish; 
in | of 5 hosts examined; specimens very numerous (over 100). 


Location: Urinary bladder. 


Discussion: If the above synonymy is correct, this species was first collected 
from Balistes capriscus in Bermuda by Linton; later from the same host from 
Key West by MacCallum; from Alutera schoepfi, the orange filefish, from 
Key West by MacCallum. 

Linton’s original description from a single, somewhat curied, specimen is 
not very complete. Were it not from the same host as later collections it 
might be considered a distinct species on the basis of sucker ratio and shape 
of vitellaria. I believe his specimen was not favorable to show the normal or at 
least the common condition of those organs. 

MacCallum (1917) considered Xystretrum a synonym of Catoptroides 
and distinguished both of his species from X. papillosum be-ause they lacked 
spines and the ventral transverse striae. He gave no figur> of “C. aluterae” 
which he distinguished from “C. magnum” because of its sma'ler size and 
“more delicate” structure. 

Through the kindness of Dr. E. W. Price and the Nitional Museum, 
MacCallum’s slides of these species were made available for study. There 
was some error in the labeling of the three slides but since only cne species 
seems to be involved the point is not important. One slide labeled “Distomum- 
Xystretrum papillosum—urinary bladder-Alutera schoepfii—filefish,” has four 


* New synonymy. 
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specimens, three of them about 6 mm in length, the other about 4 mm. 
It is not certain that the slide labeled Xystretrum papillosum from Alutera 
schoepfi is the same material on which MacCallum based his species. The 
specimens measure 4 to 6 mm in length or larger rather than smaller than 
the specimens from Balistes. Size can apparently be ruled out as a distinction 
between the species since MacCallum’s specimeas from Balistes ranged from 
3.5 to 5.4 mm, the published size of the species from Alutera was 3.4 mm 
and actual specimens measure above that figure. Two other slides were labeled 
“Catoptroides balistes” (a name apparently not published) from Balistes caro- 
linensis, evidently MacCallum’s Catoptroides magnum; the 15 specimens 
measured 3.5 to 5 mm in length. 

Traces of the hair-like spines and of the ventral strize could be seen on 
some of MacCallum’s specimens from both hosts. These peculiar, fine spines 
can be easily lost and the striae can be made invisible by too much pressure 
and over-clearing. My conclusion is that MacCallum was dealing with a single 
species of the genus Xystretrum. Xystretrum is related to Catoptroides but is 
characterized by: (1) continuous intestinal ceca; (2) hair-like spines; and 
(3) transverse, ventral striae. 


It is difficult to distinguish species of Xystretrum because of extreme varia- 
tion especially in body size, egg size, and shape of vitellaria. The thin-shelled 
eggs are frequently malformed in my specimens. Measurements of eggs in 
MacCallum’s largest specimen from Alutera were (in mictons): 46 by 27; 
44 by 29; 48 by 29; 39 by 22; and 29 by 19! In another specimen the eggs 
were consistently 31 to 34 by 19 to 20 w. Eggs in specimens from Balistes 
were 41 to 42 by 24 to 27 u. 

My two specimens from Balistes were somewhat larger (2.993 to 3.112 
mm) than those from Lactophrys (about 1.825 to 2.628 mm) and had a 
much more extensive uterus. But the small size and reduced uterus of the 
latter might well be due to the extremely heavy infection. Linton’s single 
specimen from Lactophrys was 3.5 mm. long with well developed uterus. 
Sucker ratio as measured from favorable specimens might be a character of 
specific value in this genus. This ratio is 1:1.5 in both my specimens from 
Balistes and 1:1.5 to 1.86 (usually 1.55 to 1.76) in 14 specimens from Lac- 
tophrys. My specimens from Balistes had 49 to 51 ventral striae, while the 
smaller specimens from Lactophrys had 38 to 42 striae. 


131. Xystretrum pulchrum (Travassos, 1921) n. comb. 
Fig. 95 
Synonym: Macia pulchra Travassos, 1921. 
Host: Sphoeroides splengeri (Bloch), puffer; in 2 of 36 hosts examined; 9 specimens. 
Location: Urinary bladder. 

Discussion: Travassos (1921) named Macia pulchra from the urinary 
bladder of a puffer, Sphoeroides testudineus (Linn.) from Brazil. His figure 
and description agree with my specimens except that he does not mention 
the hair-like spines or the ventral striae, but these structures might be lost ot 
difficult to detect. The species is very similar to X. solidum but has a differ- 
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ent sucker ratio, and the posterior portion of the bedy does nct widen so 
abruptly. Sucker ratios on 8 specimens were 1: 1.30; 1.37; 1.37; 1.38; 1.40; 
1.43; 1.45; and 1.5. Travassos states that the average sucker measurements 
are 0.49 and 0.71 mm, a ratio of 1:1.46 but his figure shows a much smaller 
ratio. In my specimens of X. solidum the ratio is consistently h‘gher although 
may be as small as 1:1.5. Normal eggs in a single specimen of X. pulchrum 
vary from 41 by 20 y to 51 by 42 uw. Some of them hatch in the uterus. 


Megaperidae n. nom. 


In 1933, the author named a new family, Euryperidae for the genera 
Eurypera Manter, 1933 and Thysanopharynx Manter, 1933. The generic 
name Eurypera was preoccupied and was changed to Megapera (Manter, 
1934). The note of correction did not actually state the name Megaperidae 
which would automatically replace Euryperidae. One recombination of names 
was also omitted: Megapera orbicularis (Manter, 1933) n. comb., synonym: 
Eurypera orbicularis. 

This family, with its 5 species, has not yet beea reported other than from 
Tortugas and Bermuda. Although I compared these trematodes with the 
Lepocreadiinae, there are some similarities to the Cryptogonimidae; for ex- 
ample, the symmetrical testes, lack of cirrus sac, large ceca, and general 
appearance of the oral sucker. However, the ani, the body spines, the shape 
of the pharynx, and the shape of the excretory vesicle suggests relationship to 
Bianium (of the Lepocreadiidae). 

Four of the five species occur in the intestine of a trunkfish recorded 
(Manter, 1933) as Lactophrys quadricornis. The name Lactophrys tricornis 
(Linn.) is used here in accordance with Longley & Hildebrand (1941). 


132. MEGAPERA GYRINA (Linton, 1907) Manter, 1934 


Host: Lactophrys tricornis (Linn.), trunkfish; in 4 of 28 hosts examined. 
Linton records it from L. trigonus at Bermuda. 


133. MEGAPERA ORBICULARIS (Manter, 1933) Manter, 1934 
Hest: Lactophrys tricornis (Linn.), trunkfish; in 1 of 28 hosts examined. 


134. MEGAPERA OVALIS (Manter, 1933) Manter, 1934 
Host: Monacanthus hispidus (Linn.), filefish; in 2 of 28 hosts examined. 


135. MEGAPERA PSEUDURA (Manter, 1933) Manter, 1934 
Host: Lactophrys tricornis (Linn.), trunkfish; in 4 of 28 hosts examined. 


136. THYSANOPHARYNX ELONGATUS Manter, 1933 
Host: Lactophrys tricornis (Linn.), trunkfish; in 9 of 28 hosts examined. 


CrYPTOGONIMIDAE Ciurea, 1933 
137. SIPHODERA VINALEDWARDSII (Linton, 1899) Linton, 1910 


Host: Ocyurus chysurus (Bloch), yellowtail; in 2 of 47 hosts examined. 
LocaTIoN : Intestine. 
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This trematode seems to be much less common at Tortugas than at Woods 
Hole, Massachusetts or at Beaufort, North Carolina. 


Genus METADENA Linton, 1910 


Linton was correct in noting similarity between Stegopa and Siphodera. 
It is now well known, however, that the “genital sucker” described by Lin- 
ton is an acetabulum and that his family Siphoderidae is unfounded. Fol- 
lowing his description of Stegopa globosa, Linton named the genus Metadena 
with a single species, M. crassulata. He did not distinguish between the two 
genera. M. crassulata is considerably larger than Stegopa but the two agree 
in all important characters. Price (1940) concluded that the two genera were 
identical and listed Stegopa as a synonym of Metadena. Although Stegopa 
has page precedence over Metadena, Price’s selection of Metadena does not 
violate the Rules of Nomenclature. 


The genus Siphoderina Manter, 1934 was described as similar to Sipho- 
dera except that it possessed two rather than nine testes. It is thus very simi- 
lar to Metadena and in particular to M. crassulata. The separation of vitelline 
follicles into two more or Jess lateral groups is certainly not generic since it 
appears in some specimens of M. crassulata. Siphoderina is here considered 
a synonym of Metadena.* 


The following diagnosis for Metadena is proposed: 


Generic Diagnosis of Metadena: Oral sucker much larger than acetabulum, 
often retractile into anterior end of body. Acetabulum small, embedded 
within a depression of the body wall often more or less clearly marked by a 
rim. Gonotyl absent. Intestinal ceca extending posterior to testes. Testes 
two, symmetrical, near midbody level; seminal vesicle tubular, free in paren- 
chyma. Ovary deeply lobed, ventral, between testes or overlapping them 
ventrally; vitelline follicles preovarian, dorsal, forming or tending to form 
a band across the body in acetabular region. Seminal receptacle present. Excre- 
tory vesicle Y-shaped with arms reaching to pharyngeal region. Type species: 
Metadena crassulata Linton, 1910. Other species: Metadena globosa (Linton, 
1910) n. comb., synonym: Stegopa globosa Linton, 1910** Metadena pag- 
rosomi Yamaguti, 1938; Metadena brotulae (Manter, 1934) n. comb., syno- 
nym: Siphoderina brotulae Manter, 1934; Metadena microvata Tubangui, 1928. 

Discussion: Yamaguti( 1938) classified Metadena in the family Hetero- 
phyidae, but Price’s conclusion to include it in the family Cryptogonimidae, 
subfamily Cryptogoniminae, is followed here. Price (1940) separated the 
Cryptogonimidae from the Heterophyidae primarily on the long crura of the 
excretory vesicle which reach only to the ovary in the Heterophyidae. Distinc- 
tion between the various subfamilies is, as Price noted, much less certain. The 
subfamily Siphoderinae Manter, 1934 does not seem justified, and Siphodera 
can well be included in the Cryptogoniminae. 

The status of the genus Siphoderoides Manter, 1940 must depend on 


* New synonymy. 
®* Price (1940) did not make the combination implied by his synonymy of the 


genera. 
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reexamination of the type specimen to determine the anterior extent of the 
crura of the excretory vesicle. 

Srivastava (1937) named the genus Mehracola with type species M. 
ovocaudatum from an unnamed Indian, marine, food fish. The genus pos- 
sessed several unusual features such as extracecal testes with lobed outer 
margins, and eggs with unipolar filament. In 1939, Srivastava named a 
genus Mebrailla with type species M. ovocaudatum and with the characteristics 
of Mebhracola. In a footnote he stated, without comment, that Mehracola 
Sriv., 1937 was a synonym of Mehrailla. Since the earlier name was accom- 
panied by a clear diagnosis and compared with related genera, it must hold 
priority over Mehrailla. Mebrailla is thus a synonym of Mehracola.* It might 
be pointed out that according to Article 32 of the International Rules of 
Zoological Nomenclature, “a generic or a specific name, once published, can- 
not be rejected, even by its author, because of inappropriateness.” This genus 


was listed in the subfamily Cryptogoniminae by Price (1940:10). 


138. METADENA CRASSULATA Linton, 1910 
Figs. 96, 97 


Host: Lutianus analis (Cuv. & Val.), muttonfish; in 1 of 8 hosts examined. 
LocaTIon : Intestine. 


Discussion: These specimens of M. crassulata are those referred to by 
Manter (1934:327) as a species of Siphoderina. 

Six specimens measured 0.960 to 1.719 mm in length. The acetabulum is 
embedded in the body and the genital pore opens into the acetabular depres- 
sion (Fig. 97) as in Siphodera. Traces of eye-spot pigment are present but 
sparse. A cirrus sac is lacking; a seminal receptacle present. The vitelline fol- 
licles are often continuous across the body dorsally, but may not quite meet 
medianly. Eggs were 16 to 18 by 9 to 10 uw. The excretory vesicle is Y-shaped, 
forking just posterior to the testes with crura reaching to near the anterior 


end of the body. 


139. METADENA GLOBOSA (Linton, 1910) 
Figs. 98, 99 
Host: Lutianus griseus (Linn.), gray snapper; 2 specimens in | of 23 hosts examined. 
Intestine. 


Description: This species was incompletely described by Linton. The fol- 
lowing description is based on two specimens considered to be the species 
named by Linton. 

Length 0.600 mm, width 0.465 to 0.487 mm; body spined, little tapering 
and very broadly rounded or truncated at each end. Traces of eye-spot pigment 
very sparse. Oral sucker short but very wide, 0.277 to 0.300 mm in diameter 
or well over 1/2 body width, withdrawn into anterior end of body which is 
thrown into rim-like circular folds; mouth directed anteriorly. Acetabulum 
0.068 mm in diameter, embedded within a muscular depression with circular 


* New synonymy 
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rim. Sucker ratio 1:0.227 to 0.245. Forebody 0.153 to 0.262 mm. Short pre- 
pharynx, pharynx 0.088 to 0.099 mm wide by 0.065 to 0.073 mm long; very 
short esophagus; wide ceca extend slightly beyond testes. Testes rounded; two; 
symmetrical, not far apart; seminal vesicle inconspicuous, not extending ap- 
preciably anterior to acetabulum. Genital pore within the acetabular depression. 
Ovary multilobed, lobes often appear separated, about 13 lobes in one speci- 
men but only 7 in the other; ovary overlapping testes ventrally. Seminal 
receptacle between testes, sharply bent C-shaped. Vitelline follicles in a band 
across the body dorsally just anterior to gonads, about at acetabular level. 
Uterus filling most of body and extending well anterior to acetabulum on each 
side, lying ventral to vitellaria; eggs 14 to 15 by 8 to 9 p. 

Discussion: I have concluded that two species of Metadena occur in the 
gtay snapper at Tortugas, and that Linton probably had both in his collec- 
tion. One cannot be certain which of these species should be considered M. 
globosa but Linton’s first measurements and his figures seem to be the species 
described above, while his second measurements with much larger egg size 
may have been the second species described below. Distinguishing characters 
of M. globosa are: diameter of oral sucker more than half body width; uterus 
extending anterior to acetabulum; egg size; and relatively large pharynx. 


140. Metadena adglobosa n. sp. 
Fig. 100 


Host: Lutianus griseus (Linn.), gray snapper; in 2 of 23 hosts examined. 
Location: Intestine and ceca. 


Description (based on 5 specimens): Length 0.502 to 0.712 mm, width 
0.315 to 0.502 mm. Body spined; granules of eye-spot pigment present to vary- 
ing degrees. Oral sucker short and wide, retractile into anterior end of body; 
mouth anterior. Since the posterior end of the body is more or less truncate, 
the entire shape of the body resembles that of an urn with an anterior rim 
within which the oral sucker rests like a lid. Diameter of oral sucker 0.090 
to 0.170 mm. Acetabulum very small and weak, withdrawn into a circular 
depression which opens on the ventral surface through a small, irregularly 
shaped opening. Acetabulum 0.029 to 0.034 mm in diameter. Sucker ratio 
variable, 1:0.15 to 0.40. Forebody 0.112 to 0.170 mm or about 1/4 body 
length. Short prepharynx present; pharynx 0.025 to 0.042 mm wide, slightly 
longer than wide. Ceca extending posterior to testes up to about halfway 
between testes and posterior end of body. Testes rounded, symmetrical, not 
far apart, about at midbody level; seminal vesicle coiled, extending both 
posterior and anterior to acetabulum, as far forward as pharynx. Ovary 
median, between testes and overlapping them ventrally, deeply lobed to form 
3 to 7 lobes. Vitelline follicles forming a band across the body between aceta- 
bulum and gonads, dorsal to ceca; uterus filling most of body but not extend- 
ing anterior to acetabulum. Genital pore within the acetabular depression. Eggs 
17 to 20 by 9 to 12 yw. Excretory system not observed. 

Discussion: This species is easily confused with M. globosa from the same 
host. Its body is more elongate; the oral sucker is considerably less than half 
body width; the ovary has fewer lobes; the uterus does not extend anterior to 
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the acetabulum; the seminal vesicle has coils anterior to the acetabulum; 
and the eggs are somewhat larger than those of M. globosa. Linton (1910:76) 
lists a specimen of M. globosa with eggs 20 by 13 yw. It might have been 
M. adglobosa but Linton did not mention the size of the oral sucker. 


141. METADENA BROTULAE (Manter, 1934) 
Hosts: Brotula barbata (Bloch & Schneider); 70-140 fath.; in 1 host examined. 
Lophius piscatorius Linn.; 55 fath.; in | of 2 hosts examined. 
LocaTION : Intestine. 


HEMIURIDAE 
142. Hemiurus sp. of Manter, 1934 


Host: Peristedion imberbe Poey; 100 fath.; in 1 of 16 hosts examined. 
LocaTION: Stomach. 


No further study of this specimen has been made. It is included here as 
a species previously recorded from Tortugas. 


143. PARAHEMIURUS MERUS (Linton, 1910) Woolcock, 1935 


Synonyms: Hemiurus merus Linton, 1910; Parahemiurus parahemiurus Vaz & Pere- 
ira, 1930; P. platichthyi Lloyd, 1938; P. atherinae Yamaguti, 1938; P. haren- 
gulae Yamaguti, 1938. 

Hosts: Abudefduf saxatilis (Linn.), sergeant major; in | of 13 hosts examined. 
Harengula macroththalma (Ranzani), sardine; in 16 of 33 hosts examined. 
Ocyurus chrysurus (Bloch),* yellowtail; in 2 of 47 hosts examined. Synodus 
foetens (Linn.),* lizardfish; in | of 7 hosts examined. Trachurops crumenoph- 
thalma (Bloch),* goggle-eye jack; in | of 5 hosts examined. 


LocaTION: Stomach. 


Discussion: Linton recorded this species from “Clupanodon pseudohi- 
spanicus” which is probably the same host recorded above as Harengula 
macrophthalma. Manter (1940:417-419) added a few details to the descrip- 
tion of the species. 

Dawes (1946:257-258) considers Parahemiurus a synonym of Hemiurus, 
and that the undivided seminal vesicle is inadequate as a generic distinction. 
The recognition of a genus on such a single character is perhaps more or less 
an arbitrary matter. Yet the description and figures of Looss, Odhner, and 
others indicate that European species including the type H. appendiculatus, 
and in Japan, H. odhneri and H. arelisci, all possess a distinctly bipartate 
seminal vesicle. Species of Parahemiurus have a seminal vesicle that is 
never bipartite and usually has a thick muscular wall. Some species of Hemiurus 
have a thick wall around the anterior portion of the seminal vesicle while 
the posterior portion corresponds to an external seminal vesicle, a generic 
character in some Lepocreadiidae. Divisions of the seminal vesicle clearly 
distinguish Dinurus and Ectenurus from some related genera, yet the divisions 
are indistinct in Tubulovesicula (see p. 349). Other species of Parahemiurus 
are: P. australis Woolcock, 1935; P. anchoviae Pereira & Vaz, 1930; P. 


* New host record. 


8 
d 

h 

; 
ce 

: 

e, 
m 
0 
ar 
ly 
io 
1y 
ly 
ay 
ot 
h 
ty 
‘a- 
gs | 
e 
if 
to — 
| 


336 THE AMERICAN MipLANp NATURALIST [Vol. 38 


sardinae Yamaguti, 1934; P. seriolae Yamaguti, 1934; and P. ecuadori 
Manter, 1940. 


144. Anahemiurus microcercus n. gen., n. sp. 
Figs. 102, 103 


Hosts: Calamus bajonado (Bloch & Schneider), grass porgy; in | of 15 hosts exam- 
ined. Calamus calamus (Cuv. & Val.), saucer-eye porgy; in 4 of 20 hosts 
examined. Eucinostomus lefroyi (Goode), mojarra; type host; in 2 of 12 hosts 
examined; numerous specimens. 


LocaTION: Stomach and intestine. 


Description: Body small, elongate-oval, plump, almost equally wide along 
most of its length; 0.375 to 0.926 by 0.150 to 0.331 mm. The 0.375 mm 
specimen filled with eggs. Cuticula with large, conspicuous scales not clearly 
arranged in rows; scales present dorsally on the forebody and ventrally on 
the postacetabular part of body, sparse and widely separated or absent on 
dorsal surface of hindbody; sometimes reduced (by loss ?) to a few scales 
posterior to acetabulum. Oral sucker 0.036 to 0.070 mm in diameter; fore- 
body 0.085 to 0.187 mm or about 1/4 to 1/5 body length. Acetabulum 0.082 
to 0.174 mm in diameter. Sucker ratio 1:2.16 to 2.48. Ecsoma very small, 
retracted or partially extended (perhaps due to pressure in killing), about 
1/8 to 1/10 body length. 

Genital pore ventral to oral sucker, near mouth. Testes oblique but almost 
symmetrical, immediately postacetabular, wider than long, often overlapping 
medianly. Seminal vesicle a thick-walled, muscular, ovoid sac, with posterior 
end almost in contact with testes, is size 0.042 to 0.116 by 0.022 to 0.062 
mrn, or 1/8 to 1/11 body length. Pars prostatica a long, almost straight tube 
extending to level of bifurcation of ceca. Genital sinus tubular, long. Ovary 
ovoid, wider than long, immediately behind midbody, separated from testes 
by uterus. Vitellaria consisting of two large, compact, unlobed masses, almost 
or quite meeting medianly, immediately postovarian. A small, spherical 
seminal receptacle surrounded by gland cells is present, but it usually appears 
empty while sperm cells may occur within the uterus. Uterus extending to 
posterior end of body. Eggs 19 to 28 by 10 to 12 mw (29 by 13 y in a live 
specimen). Egg size is not correlated with body size as the largest eggs were 
in the smallest specimens. Excretory vesicle forking just posterior to aceta- 
bulum; the crura uniting dorsal to pharynx. 

Slight differences were noted in the specimens from the two hosts. Those 
from Calamus calamus were somewhat smaller, had fewer body scales, and 


larger eggs. 


Generic Diagnosis of Anahemiurus: Hemiuridae of small size; body with 
few to many conspicuous scales rather than annular denticulations. Ecsoma 
present but small. Genital pore opposite oral sucker. Seminal vesicle pos- 
terior to middle of acetabulum, thick-walled, ovoid and undivided; pars 
prostatica long, not coiled; ductus hermaphroditicus fairly long and straight. 
Ovary posterior to midbody, posttesticular, ovoid; vitellaria consisting of two 
large, compact, unlobed, postovarian masses. Seminal receptacle present but 
sperm cells occur in uterus. Type species: Anahemiurus microcercus. 
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The name Anahemiurus is from an, near; and hemiurus, referring to 
similarity to Hemiurus. 


This genus is like Parahemiurus notably in the reproductive organs, but 
differs in possessing scales rather than annular denticulations. In possessing 
scales it is like Dinosoma but differs in shape of seminal vesicle, the pars pro- 
statica, and in unlobed vitellaria. 


Genera LECITHOCHIRIUM Lie, 1901 and STERRHURUS Looss, 1907 


Looss (1907) distinguished Lecithochirium from Sterrhurus on the basis 
of the muscular elevations on the inner surface of the oral sucker; the pres- 
ence of a preacetabular pit; and highly muscular preoral lip. Species added to 
the two genera since 1907 tend to weaken these generic differences. It seems 
clear now that the oral elevations or arches constitute a specific rather than 
a generic character. Jones (1943:56) concluded that all of the characters 
proposed to separate the genera occur in varying degree and “seem to be 
features of no more than specific value”. She did not, however, definitely 
reduce Sterrhurus to a synonym of Lecithochirium, but suggested that further 
descriptive work on the species involved was needed. Crowcroft (1946) agreed 
in the non-generic value of characters previously used and redefined the 
genera on the basis of the character of the “prostatic vesicle” or swelling of 
the male tube in the basal portion of the sinus sac. This vesicle can represent 
an expanded portion of the pars prostatica ir which case it is lined with 
clear, rather large, thin-walled cells as is the portion outside the sinus sac; 
or it can represent an expanded portion of the ejaculatory duct in which case 
it lacks the thin-walled cells and has a wall different from that of the pars 
prostatica. Crowcroft applies the term “ejaculatory vesicle” to the latter, 
retaining the term “prostatic vesicle” for the former. According to Crow- 
croft, the presence of the ejaculatory vesicle characterizes the genus Sterrhurus, 
while Lecithochirium has the prostatic vesicle. On this basis he transferred S. 
fusiformis, S. floridensis, and S. laevis to the genus Lecithochirium. His 
species, S. macrorchis Crowcroft, 1946, like S. magnatestis Park, 1936, has 
the ejaculatory vesicle. Evidently the character of this vesicle is not always 
correlated with the presence of the preacetabular pit. 


The manuscript for this paper was sent to the publishers before Crow- 
croft’s paper was received. The following revision of the two genera is based 
chiefly on the presence or absence of a preacetabular pit. Other possible 
generic characters are: the loose or open nature of the sinus sac; or the 
character of the male vesicle within the sac. It seems clear that certain species 
(S. laevis, S. profundus, S. robustus) should be removed from either genus. 
The disposition of the remaining species in Sterrhurus and Lecithochirium is 
still not clear and the following revision is not a result of a very strong convic- 
tion. The characters mentioned above are not easily determined in some cases 
although they are evident in most. Thus, when the sinus sac is rudimentary, as 
in a Lecithochirium species described below, neither prostatic nor ejaculatory 
vesicle can be seen. 


In some species of Lecithochirium the preacetabular pit is muscular or 
glandular and conspicuous; in others it is very inconspicuous and has been 


3 ‘ 
i 
‘ 
y 
n 
n 
>S 
2 
t 
st 
8 
or 
e 
eS 
st 
al 
rs 
e 
re 
a- 
se 
d 
th 
na 
rs 
t. 
ut 


338 THE AMERICAN MiIpLAND NATURALIST [Vol. 38 


overlooked rather frequently. The difficulty is increased by the fact that 
Sterrhurus specimens may show a ventral concavity of the forebody or may 
be so bent as to produce folds in the forebody. Also, in Lecithochirium, the 
pit may be concealed by bending or twisting of the forebody or by being 
overlapped by the acetabulum. The determination of the preacetabular pit 
depends upon observation of a rounded or oval pore-like opening with a more 
or less distinct outline. Crowcroft’s description of “a deep transverse groove, 
the preacetabular pit” might have been a cuticular fold. 

Most species of Lecithochirium, including the type, L. rufoviride (Rud., 
1819) Lithe, 1901, have a very weakly developed sinus sac consisting of a 
few strands of fibers rather than a distinct, complete wall. Some species, 
however, such as L. microstomum, L. muraenae, and L. synodi possess a defi- 
nite sinus sac inclosing the ductus hermaphroditicus and a more or less 
spherical vesicle (prostatic vesicle, according to Crowcroft). 

The following species of Lecithochirium have been named: L. acutus 
Chauhan, 1935; L. caudiporum (Rud., 1819) Lihe, 1901; L. conviva Lihe, 
1901; L. dillanei Nicoll, 1918; L. exodicum McFarlane, 1936; L. gravidum 
Looss, 1907; L. japonicum Yamaguti, 1938; L. magnaporum Manter, 1940; 
L. medius Acena, 1941; L. microstomum Chandler, 1935; L. muraenae Manter, 
1940; L. physcon Lithe, 1901; L. polynemous Chauhan, 1935; L. rufoviride 
(Rud., 1819) Lithe, 1901; L. synodi Manter, 1931. 

L. copulans (v. Linst., 1904) Odhner, 1906 is a synonym of L. caudi- 
porum according to Looss (1907). L. digitatum (Looss, 1899) Liihe, 1901 is 
type of the genus Plerurus Looss, 1907. 

L. physcon and L. conviva are inadequately described and not figured, 
hence cannot be critically compared with other species. L. dillanei from a sea 
snake (evidently an abnormal host) is an uncertain species; the preacetabular 
pit was not described. I consider L. medius* a synonym of L. exodicum. 
Both occur in Sebastodes species at Friday Harbor, Washington and they 
agree in practically all details except the more sinistral genital pore and slightly 
larger eggs of L. medius. Incidentally, most of the “Lecithochirium” species 
listed by Acena (1941) are actually species of Lecithocladium. 

L. polynemous and L. acutus are from Indian fishes. The endings of these 
specific names do not follow the Rules of Nomenclature; polynemous (listed 
twice by Chauhan as “polynemus”) evidently was intended to refer to the 
host and should be “polynemi”; “acutus” should be acutum. Both species are 
very large in size; one (L. acutum) has a “nipple-shaped” preoral lobe; and 
both are described as having a seminal receptacle, which, however, is not shown 
in the figures. These characters suggest the genus Ceratotrema Jones, 1933 
described as differing from Lecithochirium in the bifid form of the preoral 
lip, larger size, and three projections into the oral sucker. These elevations into 
the oral sucker occur in L. rufoviride and in L. gravidum. A seminal recep- 
tacle is not mentioned in most descriptions of Lecithochirium species. In L. 
synodi a functional seminal receptacle is probably lackng; there is a small sac- 
like swelling of the oviduct within Mehlis’ gland but sperm cells abound in the 
early coils of the uterus; Laurer’s canal is lacking. It seems to me that Cera- 


* New synonymy. 
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totrema Jones, 1933 should be considered a synonym of Lecithochirium and its 
species becomes L. furcolabiatum (Jones, 1933) n. comb. 


145. Lecithochirium mecosaccum n. sp. 
Fig. 104 
Hosts: Synodus foetens (Linn.), lizard fish; in 5 of 7 hosts examined; rather numer- 
ous specimens. Synodus poeyi Jordan, lizard fish; in | host examined. 
LocaTIon: Stomach. 

Description (measurements are from 5 specimens): Length of body 
alone 1.35 to 1.920 mm ecsoma retracted or extended; width of body 0.502 
to 0.577 mm. Oral sucker 0.127 to 0.135 mm; acetabulum about 1/3 body 
length from anterior end, 0.262 to 0.270 mm; sucker ratio in all specimens 
1:2. Preacetabular pit inconspicuous, non-glandular. Pharynx 0.051 to 0.060 
mm long by 0.051 to 0.068. mm wide. Ceca do not enter ecsoma. Genital pore 
a large, transverse slit opposite base of pharynx. Testes immediately post- 
acetabular, slightly diagonal or symmetrical. Seminal vesicle extending from 
anterior edge of acetabulum which it may overlap as much as anterior third; 
tripartite; pars prostatica short; external prostatic vesicle not observed. Sinus 
sac very large; straight or slightly curved; containing a large, spherical, internal 
ejaculatory vesicle and a long, very muscular ductus hermaphroditicus. The 
sinus sac measures 0.170 to 0.300 mm in length and is only slightly wider 
near its base due to clear vesicular spaces on each side of the ductus herma- 
phroditicus. The ratio of length of sinus sac to diameter of the acetabulum 
is 1:0.77 to 1.5. Ovary not far posterior to testes; vitelline glands with 
broad, often indistinct lobes much wider than long; uterus with numerous 
coils posterior to ovary which do not enter ecsoma (except in one specimen 
where the condition was probably due to pressure in killing). Eggs are 14 to 
16 by 8 to 9 p. 

Comparisons: This species is to be recognized by its very broad vitelline 
lobes and very large sinus sac which distinguish it from L. synodi. The sucker 
ratio of 1:2 is most like L. caudiporum, L. gravidum, and L. magnaporum. 
It differs from L. caudiporum (== L. copulans) in much smaller eggs, in 
size of sinus sac, posterior extent of seminal vesicle, and development of the 
ejaculatory vesicle. It differs from L. gravidum in smaller size, shorter vitel- 
line lobes, and in size of the sinus sac (which is only a fraction of the diameter 
of the acetabulum in L. gravidum). L. magnaporum has a very different sinus 
sac and longer vitelline lobes. Since the vesicle in the sinus sac is an ejacula- 
tory vesicle rather than a prostatic vesicle, the species would be considered 
in the genus Sterrhurus if this character rather than the preacetabular pit 
were the criterion. 


146. LE&CITHOCHIRIUM MICROSTOMUM Chandler, 1935 
Hosts: Ancylopsetta dilecta (Goode & Bean),* flounder; from 100 fathoms; in 3 of 


8 hosts examined. Promicrops itaiara (Lichtenstein),* jewfhsh; in | of 4 hosts 
examined. Tarpon atlanticus (Cuv. & Val.),* tarpon; in | of 3 hosts examined. 
LocaTIon: Stomach. 


* New host record. 


| 
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Discussion: The additions to the description of L. synodi made below 
make that species very similar to L. microstomum. Chandlet’s description does 
not mention the sinus sac and it is rather indistinct in his figure. If his 
specimens actually have the incomplete or open type of sinus sac, then the 
above specimens and those identified by Manter (1940) from the Galapagos 
Islands belong to a different species. 

The specimen from the tarpon was 2.4 mm long, had a sucker ratio 
of 1:2.5, and eggs 18 to 19 by 10 to 11 yp. It is identified as L. microstomum 
partly because the eggs are wider than those of L. synodi and the sinus sac 
is more pyriform. The specimens from the jewfish were from 1.687 to 2.437 
mm long, with sucker ratio of 1:2.7, and eggs 18 to 19 by 10 to 11 wu. In these 
also the sinus sac was strongly pyriform with a ratio to acetabular diameter of 
1:3.66, somewhat above that of L. synodi. 


147. LECITHOCHIRIUM sp. of Manter, 1934 


Host: Urophycis regius (Walbaum) ; 200 to 220 fath.; in 1 of 8 hosts examined 
Location: Stomach. 


This trematode is probably the same species as the one listed above as 
L. microstomum. 


148. Lecithochirium parvum n. sp. 
Figs. 105-107 


Hosts: Epinephelus striatus (Bloch), Nassau grouper; in | of 6 hosts examined. 
Euthynnus alletteratus (Rafinesque), little tunny, bonito; type host; in | of 3 
hosts examined. Diplectrum formosum (Linn.), squirrel fish; in 10 of 21 hosts 
examined. Polymixia lowei Giinther, barbudo; in | of 1 host examined; 140- 
197 fathoms. Priacanthus arenatus Cuv. & Val., big-eye; in 2 of 3 hosts exam- 
ined. Prionodes species; in 2 of 15 hosts examined; 50 fathoms. Priacanthus 
cruentatus (Lacépéde), big-eye in 2 of 3 hosts examined. Pseudupeneus macu- 
latus (Bloch), red goatfish; in 2 of 20 hosts examined. Synodus foetens (Linn.), 
lizardfish; in 3 of 7 hosts examined. 

LocaTIon : Stomach. 


Description (based on 35 specimens): Small-sized; length 0.525 to 1.215 
mm; greatest width 0.150 to 0.270 mm. Ecsoma always retracted. Preacetabu- 
lar pit inconspicucus, weakly muscular, usually with anterior lip better de- 
veloped; non-glandular. Oral sucker 0.071 to 0.112 mm in diameter, without 
internal elevations; acetabulum 0.165 to 0.225 mm; sucker ratio 1:1.95 to 2.4. 
Forebody 0.135 to 0.225 mm or approximately the same as the diameter of 
the acetabulum. Pharynx subglobular 0.032 to 0.042 mm long by 0.032 to 
0.049 mm wide. Ceca do not enter ecsoma. Genital pore more or less median, 
opposite pharynx. Testes globular, immediately postacetabular, diagonal but 
overlapping one another, hence sometimes almost symmetrical; seminal vesicle 
tripartite, the two posterior portions rarely only indistinctly separated, over- 
lapping anterior edge of acetabulum but not reaching to middle of acetabulum. 
Pars prostatica short, with much reduced very inconspicuous swellings. Ductus 
hermaphroditicus moderately long, provided with a few gland cells. Sinus 
sac very much reduced, represented by a very few fibers and quite invisible in 
most specimens. 
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Ovary ovoid, posterior to midbody in largest specimens. Vitellaria of two 
masses of 4 and 3 lobes; lobes very short and thick rather than digitiform, 
shorter than wide (Fig. 107). Seminal receptacle not observed. Uterus with 
few postovarian coils, not entering ecsoma; metraterm beginning at acetabular 
level. Eggs thin-shelled, collapsed in mounted specimens, usually 12 to 15 by 
7 to 8 pw, rarely 17 by 7 yw. Excretory crura uniting dorsal to oral sucker. 

Comparisons: This species occurred with L. texanum but could be easily 
distinguished from that species by its small size, smaller acetabulum, shorter 
vitelline lobes, and almost complete absence of the sinus sac. L. parvum is 
considerably smaller than any other species of Lecithochirium. It is perhaps 
most similar to L. caudiporum, L. gravidum, and L. exodicum. It differs from 
L. caudiporum in size, in somewhat larger acetabulum, shape of eggs and 
much smaller eggs which are 32 by 13 yp in L. caudiporum. It differs from L. 
gravidum in lacking the elevations in the oral sucker, in size, and in shorter 
vitelline lobes. It differs from L. exodicum in size, in much smaller eggs, in 
longer ductus hermaphroditicus and lack of a conspicuous anterior prostatic 
swelling. 


149. LECITHOCHIRIUM sYNoDI Manter, 1931 
Figs. 108, 109 


Host: Synodus foetens (Linn.), lizard fish; in 2 of 7 hosts examined; 3 specimens 
collected. 
LecaTIOoN: Stomach. 


Discussion: This species has been reported hitherto only from the sam< 
host at Beaufort, North Carolina. This original collection consisted of nu- 
merous specimens showing marked homogeneity and clearly belonging to a 
single species. Collections of hemiurids from lizard fishes at Tortugas showed 
in contrast a most puzzling heterogeneity. It was finally decided that no less 
than three species of Lecithochirium as well as Sterrhurus floridensis all 
occurred in Synodus foetens, often two of them simultaneously. L. synod 
was uncommon, two specimens being found in a single host. 


An examination of 34 specimens of L. synodi from Beaufort showed 
the following constant characters useful in identifying the species. The vitel- 
line lobes are longer than wide. In a single specimen, they seemed about the 
same length as width, but their elongate nature is practically always very evi- 
dent. The acetabulum, usually 2.2 to 2.5 times the oral sucker in diameter, 
may be up to 2.8 times. The sinus sac is thick-walled, complete, sub- 
cylindrical, usually slightly wider at its base, and encloses the anterior pro- 
static vesicle. An external prostatic vesicle is present. The ratio of the length 
of the sinus sac to the transverse diameter of the acetabulum is 1:2.74 to 3.3. 
The preacetabular pit is highly glandular and conspicuous. 

The Tortugas specimens agreed with all these characters except that the 
pteacetabular pit, although conspicuous, was not markedly glandular. 

The other species of Lecithochirium found in S. foetens were L. parvum, 
characterized by short, broad vitelline lobes and rudimentary incomplete 
sinus sac; and a new species described below, characterized by short, broad 
vitelline lobes and a very large sinus sac. 
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150. Lecithochirium texanum (Chandler, 1941) n. comb. 
Fig. 110 
Synonym: Sterrhurus texanus Chandler, 1941. 


Host: Euthynnus alletteratus (Rafinesque), little tunny, bonito; in all of 3 hosts 
examined. 


LocaTION: Stomach. 


Discussion: These specimens, characterized by the very large acetabulum 
and distinct sinus sac, agreed in all particulars with Sterrhurus texanus Chan- 
dler, 1941 except for the presence of the preactabular pit. Study of a para- 
type specimen kindly loaned by Dr. Chandler convinced the author that this 


pit occurs also in the Texas material. 


Very large numbers occurred in the stomach of the bonito at Tortugas. 
They were associated with Lecithochirium parvum. 


There is a strong possibility that this species may be the same one 
described as Sterrhurus imocavus by Looss from a related host in Egypt. The 
differences mentioned by Chandler are slight and the agreement in body form, 
sucker ratio, and sinus sac are conspicuous. The “spaltformige Vertiefung” 
of the ventral surface was not considered a preacetabular pit by Looss. The 
pit is inconspicuous but with a definite pore in my material. 


Linton has reported a trematode Distomum monticellii Linton, 1898 
(== Sterrhurus monticellii (Linton) Linton, 1910) from a number of fishes 
at Woods Hole, Beaufort, Bermuda, and Tortugas. These collections almost 
certainly involve several species including one or more in the genus Lecitho- 
chirium. Probably he had both L. branchialis and L. texanum. The type col- 
lection of Distomum moniticellii was from Remora remora. Linton recorded the 
acetabulum as over 5 times the diameter of the oral sucker. The Sterrhurus 
monticellii reported from three hosts at Beaufort by Manter (1931) is 
actually Lecithochirium and the specimens from Pomatomus saltatrix are 
probably the same as L. branchialis. 


The following diagnosis of the genus Sterrhurus is an attempt to narrow 
its limits to some extent. It does not include details of the sinus sac. 


Generic Diagnosis of Sterrhurus Looss, 1907: Body smooth; ecsoma pres- 
ent; preacetabular pit absent. Testes diagonal or symmetrical, preovarian. 
Vitellaria lobed; lobes may be short cylindrical or finger-like; seminal receptacle 
small or absent. Sinus sac present, short, pyriform, cylindrical, or spherical; 
prostatic gland short, immediately posterior to sinus sac; seminal vesicle 
thin-walled, not extending posterior to acetabulum. Type species: S. musculus 
Looss, 1907. Other species agreeing with the above diagnosis are: S. brevi- 
cirrus Nicoll, 1915 (perhaps the same as S. musculus); S. floridensis Manter, 
1934; §. fusiformis (Lithe, 1901) Looss, 1907; S. grandiporus (Rud., 1819) 
Looss, 1907; S. imocavus Looss, 1907; S. magnus Yamaguti, 1938; S. macror- 
chis Crowcroft, 1946; S. musigarei Yamaguti, 1938; S. preclarus Manter, 1934. 

Ten other species have been named in the genus. The following disposition 
fo: them is suggested. 


1. Sterrhurus branchialis Stunkard & Nigrclli, 1934 was coilected from the 
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gills of Trichiurus lepturus. The trematode had probably migrated to the 
gills from the stomach under the abnormal conditions attending the capture 
and death of the host. Stunkard and Nigrelli found so much variation among 
their specimens that “for a time it appeared that more than one species was 
represented”, but intermediate conditions seemed to make separation of species 
impossible. Several specimens of the collection were kindly presented to me 
by Dr. Stunkard. In most of these, the forebody was bent or contracted 
to conceal a possible preacetabular pit, but one (Fig. 111) seemed to show 
such a structure. In all my specimens, the sinus sac was very broad and short, 
a prostatic vesicle present, and the vitelline lobes about twice as long as wide. 
I believe they belong in the genus Lecithochirium and very close to, if not 
identical with, L. magnaporum. Chandler (1935) described L. microstomum 
from Trichiurus lepturus in the Gulf of Mexico, but it seems to be distinct 
from the Atlantic material although from the same host. 


Sterrhurus branchialis is probably a valid species. Its sinus sac is described 
and figured as pyriform rather than broad and short as in my specimens. 
Judging from the small variation in the vitelline lobes of Sterrhurus species 
I have studied, the specimens referred to by Stunkard and Nigrelli as possessing 
spherical to oval lobes probably belong to still another species. In some of 
my Florida collections, as will be noted later, several species of Sterrhurus 
and Lecithochirium were found to occur simultaneously in one host. 


2. S. gymnothoracis Yamaguti, 1940 I believe to be a synonym of S. 


fusiformis,* a widely distributed species in morays. 


3. S. karachii Srivastava, 1941 has unlobed vitellaria, a long pars pro- 
statica, posterior seminal vesicle, and a “tail” too rudimentary to be recogniz- 
able as an ecsoma. It probably belongs in the genus Derogenes or some closely 
related genus. 


4. S. laevis (Linton, 1898) Manter, 1934 should be placed in a new 
genus for which the name Dissosaccus is proposed. 


Generic Diagnosis of Dissosaccus: Body smooth, ecsoma present. Paren- 
chyma vesicular. Vitellaria unlobed, in two compact masses. Seminal vesicle 
thin-walled, tubular, divided into two subequal parts by a rather long narrow 
duct, the posterior part extending to or beyond posterior edge of acetabulum. 
Sinus sac complete, thick-walled; ductus hermaphroditicus short and wide; 
no external prostatic vesicle; prostatic gland present. A peculiar preoral pit 
occurs ventrally in the preoral lobe. Type species: Dissosaccus laevis (Linton, 
1898) n. comb. Synonyms: Distomum laeve Linton, 1898; Hemiurus laevis 
(Linton) Looss, 1898; Sterrhurus laevis (Linton) Manter, 1934; nec Sterr- 
hurus laeve (Linton) of Manter, 1931; Lecithochirium laevis (Linton) 
Crowcroft, 1946. 


Dissosaccus differs from Sterrhurus chiefly in the shape and extent of the 
seminal vesicle, and in its unlobed vitellaria. The preoral pit is rather clearly 
marked and somewhat muscular. It has not been described in previous descrip- 
tions of the species. 


* New synonymy. 
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5. S. magnatestis Park, 1936 belongs in the genus Lecithochirium as 
pointed out by Lloyd (1938) and I agree with his view that it is a synonym 
of L. exodicum McFarlane, 1935. 


6. S. monolecithus Srivastava, 1941 seems to belong in the genus Apha- 
nurus since the “very rudimentary tail . . . visible only in fully extended 
individuals” is probably not an ecsoma but a temporary fold of the body wall. 
The vitelline mass is single; the pars prostatica long; and the seminal vesicle 
posterior to the acetabulum. the name Aphanurus monolecithus (Srivastava 
1941) n. comb. is proposed. 


7. S. profundus Manter, 1934 should be placed in a new genus for which 
the name Lethadena is proposed. 


Generic Diagnosis of Lethadena: Cylindrical, smooth-bodied hemiurids, 
with ecsoma. Two unlobed, compact vitelline masses present; seminal receptacle 
rudimentary. Ceca and uterus extending into the ecsoma; seminal vesicle 
a rather thick-walled, elongate, undivided sac, not extending posterior to 
acetabulum; prostatic gland cells lacking; prostatic vesicle surrounded by a 
thick wall; sinus sac lacking; ejaculatory duct opening into a short genital 
atrium; genital pore close to mouth, ventral to oral sucker. Type species: 
L. profunda (Manter, 1934) n. comb. Synonym: Sterrhurus profundus 
Manter, 1934. 

This genus is distinct from Sterrhurus in lacking a sinus sac and pro- 
static gland cells. The vitellaria are unlobed and the genital pore far forward. 
It is perhaps closer to Glomericirrus Yamaguti, 1937 one species of which 
(G. propositus) has unlobed vitellaria, a thick-walled seminal vesicle and 
gteatly reduced prostatic gland. Glomericirrus, however, has cuticular denti- 
culations, a cirrus sac (!), and more posterior genital pore. 


The name Lethadena is from letha == forgetting, and adena = gland 
and refers to the absence of the prostatic gland. 


8. S. robustus Manter, 1934 also should be placed in a new genus. The 
name Adinosoma is proposed for it. 


Generic Diagnosis of Adinosoma: Robust, smooth-bodied hemiurids, with 
well-developed ecsoma; parenchyma vesicular. Vitelline lobes short and broad; 
seminal receptacle rudimentary. Seminal vesicle bipartite, partly dorsal to 
and partly posterior to the acetabulum; prostatic gland cells surrounding the 
prostatic vesicle; sinus sac lacking. Branches of excretory vesicle uniting 
dorsal to oral sucker. Type species: A. robustum (Manter, 1934) n. comb. 
Synonym: Sterrhurus robustus Manter, 1934.. 


Yamaguti (1938:117) recommended that S. robustus be transferred to the 
genus Dinosoma. He concluded that too much importance should not be 
ascribed to external structures such as scales because they may be lost after 
death. I cannot agree with his recommendation regarding Sterrhurus robustus 
because my specimens of this species are numerous, representing 14 different 
collections from 6 different hosts; they are in good condition being killed 
while still active; and no specimen shows any trace of spines or scales. Every 
one of numerous specimens of Dinosoma rubrum possesses conspicuous scales 
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Dinosoma is probably the nearest relative of Adinosoma differing in 
possessing cuticular scales. The name Adinosoma is from ad = near, and 
Dinosoma. 


9. S§. texanus Chandler, 1941 is considered above to belong in the genus 
Lecithochirium. 


10. S. vitellograndis (Layman, 1930) Manter, 1934 was returned to the 
genus Aponurus by Yamaguti (1938:125). 


151. STERRHURUS FLORIDENSIS Manter, 1934 


Hosts (List revised from Manter, 1934): Antennarius radiosus Garman, frogfish; in 
2 of 2 hosts examined. Antennarius scaber (Cuvier), frogfish; in 2 of 2 hosts 
examined. Bembrops gobioides (Goode); in | of 20 hosts examined; 100 fath. 
Brotula barbata (Bloch & Schneider); in | of | host examined; 79-140 fath. 
Cyclopsetta fimbriata (Goode & Bean); in 8 of 8 hosts examined; 50 fath. 
Echeneis naucrates Linn., shark-sucker; in 3 of 3 hosts examined. Lophius 
piscatorius Linn., allmouth; in | of | host examined; 55 fathoms. Ogcocephalus 
cubifrons (Richardson), batfish; in 2 of 9 hosts examined. Paralichthys sp., 
flounder (type host); in | of 1 host examined; 40 fathoms. Pontinus longi- 
spinus Goode & Bean; in | of 18 hosts examined; 90 fathoms. Prionodes sp.; 
in 2 of 15 hosts examined; 50 fathoms. Prionotus stearnsi Jordan & Swain; in 
1 of 3 hosts examined; 50 fathoms. Prionotus sp.; in 2 of 11 hosts examined. 
Scorpaena brasiliense Cuv. & Val., scorpion fish; in | of 4 hosts examined. 
Scorpaena plumieri Bloch, scorpion fish; in 1 of 3 hosts examined. Syacium 
micrurum Ranzani, flounder; in 9 of 14 hosts examined. Syacium papillosum 
(Linn.), flounder; in 10 of 20 hosts examined. Synodus foetens (Linn.), lizard- 
fish; in 1 of 7 hosts examined. Synodus intermedius (Agassiz),* lizardfish; in 
1 of 9 hosts examined; 40 fathoms. Synodus sp.,* lizardfish; in | of 4 hosts 
examined; 140-197 fathoms. Phycis cirratus Goode & Bean; in 5 of 8 hosts 
examined; 60-125 fathoms. 


Nine hosts recorded in 1934 for this species are to be transferred as hosts of 
Lecithochirium parvum as listed in the description of that species. Specimens from the 
following hosts are considered to be Lecithochirium (species undetermined): Calamus 
bajonado (Bloch & Schneider), grass porgy; in | of 9 hosts examined. Haemulon 
album Cuv. & Val., margate fish; in | of 2 hosts examined. Haemulon plumieri (Lacé- 
pede), grunt; in | of 24 hosts examined. Haemulon sciurus (Shaw), yellow grunt; in 
2 of 33 hosts examined. Lutianus griseus (Linn), gray snapper; in 3 of 28 hosts 
examined. 


Specimens from the following hosts were immature and hence can not be certainly 
identified: Holocentrus ascensionis (Osbeck), Joglossus calliurus Bean; Lutianus apodus 
(Walbaum) ; Peristedion imberbe Poey; Trachurops crumenophthalma (Bloch); Tylo- 
surus raphidoma (Ranzani). 


Specimens from the following hosts could not be certainly identified as Sterrhurus 
or Lecithochirium: Bathystoma rimator (Jordan & Swain); Halieutichthys aculeatus 
(Mitchill). 

Specimens from the following hosts were lost or spoiled: Caranx latus Agassiz; 
Chaunax pictus Lowe; Diplectrum bivittatum (Cuv. & Val.) ; Haemulon flavolineatum 
(Desmarest) ; Lonchopisthus micrognathus (Poey); Lutianus synagris (Linn.); Luti- 
anus vivanus (Cuv. & Val.); Scorpaena agassizii Goode & Bean; Scorpaena inermis 


Cuv. & Val.; Trichopsetta ventralis (Goode & Bean). 


* New host record. 


a 
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Discussion: In 1934, I reported Sterrhurus floridensis from no less than 55 
different fishes from various depths at Tortugas. The discovery that the pre- 
acetabular pit in Lecithochirium might be very indistinct led to reexamination 
of every specimen in this collection. After a very time-consuming review of all 
this material a revised host-list of 21 species is offered above. Many of the 
smaller specimens were decided to be Lecithochirium parvum. Other specimens 
were allocated as indicated above. Double infections were not as common as 
might be expected although Synodus foetens is apparently host to S. floridensis 
and two species of Lecithochirium. Several collections, notably from Haemu- 
lon species, seemed to be Lecithochirium but so much like S. floridensis ex- 
cept for the preacetabular pit that they are considered of uncertain status. 

No important changes in the description of S. floridensis seem necessary, 
although the smaller sizes probably apply to L. parvum. S. floridensis is still 
considered distinct from S. musculus on the basis of egg size. While these 
eggs are frequently collapsed in balsam mounts, the largest uncollapsed ex- 
amples I can find measure 17 by 12 . The 19 to 21 by 11 to 13 u size of the 
eggs of S. musculus would be a very noticeable difference. The short lobes of 
the vitellaria are very constant. 

Even the reduced number of hosts for S. floridensis leave it an unusually 
cosmopolitan trematode. Probably the number of truly normal hosts is much 
smaller. Related trematodes are known to become precociously mature in 
crustacean intermediate hosts and the fact that so many of the collections were 
represented by single specimens suggests that these were accidentally present 


from recently digested food. There is also a possibility that more than one 
species are still represented in the collections and might be recognized on 
the basis of some character such as size and shape of the sinus sac the vari- 
ability of which is not recognized at present. 


152. STERRHURUS FUSIFORMIS (Liihe, 1901) Looss, 1907 


Hosts: Gymnothorax moringa (Cuvier), common spotted moray; in | of 3 hosts 
examined; 8 specimens. Gymnothorax funegris Ranzani, black moray; in | of 
3 hosts examined; several specimens. 


LocaTION: Stomach or intestine. 


Discussion: Linton (1910:62-63) reported this species from these same 
hosts at Tortugas. The sucker ratio in my specimens was 1:1.7 to 1.94. 

This species is widely distributed being reported from the Mediterranean, 
the British Isles, the Pacific coast of Ecuador, and from Japan. 


153. Sterrhurus microcercus n. sp. 
Figs. 112, 113 


Host: Fistularia tabacaria Linn., cornet fish; in 1 of 1 host examined; 3 specimens. 
LocaTION: Stomach. 


Description: Body 1.387 to 1.598 mm long by 0.504 to 0.570 mm wide. 
Oral sucker 0.124 to 0.127 mm in diameter; acetabulum 0.234 to 0.255 mm in 
diameter; sucker ratio 1:1.8 to 2. Forebody 0.328 to 0.372 mm or about 1/4 
body length. Ecsoma very small but distinct, partially extended, 0.124 to 
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0.182 mm long or about 1/10 body length, more or less pointed. Pharynx the 
same size in all three specimens, 0.060 mm long by 0.068 mm wide; esopha- 
gus lacking; ceca extending to near posterior end of body, never entering 
ecsoma. Genital pore far forward, opposite base of oral sucker. Testes diagonal, 
not far apart, close to posterior edge of acetabulum which one of them may 
overlap slightly. Seminal vesicle indistinctly tripartite; pars prostatica short; 
external and internal prostatic vesicles present; sinus sac more or less pyri- 
form, well developed, rather short, mostly ventral to pharynx, not extending 
posterior to intestinal bifurcation. The internal prostatic vesicle is always partly, 
and in one case mostly, overlapping the pharynx. Ovary ovoidal, about in 
middle of hindbody; a seminal receptacle seems to be present but empty; 
vitelline masses with very broad indistinct lobes of 4 and 3 respectively, lobes 
much broader than long; uterus with rather long diagonal coils extending to 
posterior end of body but not into the ecsoma. Metraterm muscular beginning 
at anterior border of acetabulum, entering base of sinus sac. Eggs 15 to 17 
by 9 to 10 yp. 

Comparisons: This species is distinct in its very small ecsoma, its far an- 
terior genital pore and its short sinus sac almost all of which is opposite the 
pharynx. In S. floridensis, for example, the prostatic vesicle is more pos- 
terior. S. microcercus seems to be most like S. brevicirrus Nicoll, 1915 espe- 
cially in the short sinus sac, but the ecsoma is smaller; the sucker ratio is only 
1:2 as compared with 1:2.7 and as a result the acetabulum occupies much 
less of the body width; and the eggs are 15 to 17 by 10 as compared with 
20 to 21 by 12 p. 


154. STERRHURUS PRAECLARUS Manter, 1934 
Host: Merluccius sp., probably Merluccius bilinearis (Mitchill); 390 fath.; in 1 of 


23 hosts examined. 
LocaTIon: Stomach. 


155. Dissosaccus laevis (Linton, 1898) n. comb., see above 


Hosts: Helicolenus maderensis Goode & Bean; 197 fath.; in 1 of 21 hosts exam- 
ined. Peristedion longispathum Goode & Bean; 200 fath.; in 1 of 32 hosts 
examined. Peristedion miniatum Goode; 140 fath.; in 2 of 11 hosts examined. 
Peristedion platycephalum Goode & Bean; 168 fath.; in 4 of 14 hosts exam- 
ined. 

LocaTIon: Stomach. 


156. Lethadena profunda (Manter, 1934) n. comb., see above 


Hosts: Pronotogrammus aureorubens Longley; 135-156 fath.; in 2 of 14 hosts exam- 
ined. Xenodermichthys capei (Gill); 300 fath.; in 1 of 2 hosts examined. 
LocaTIon: Stomach. 


157. DINOSOMA RUBRUM Manter, 1934 


Hosts: Synodontid; 60-125 fath.; in 7 of 9 hosts examined. Urophycis regius (Wal- 
baum) ; 200-220 fath.; in 1 of 13 hosts examined. 


158. Adinosoma robustum (Manter, 1934) n. comb., see above 
Hosts: Chaunax pictus Lowe; 200 fath.; in 4 of 9 hosts examined. Chlorophthalmus 
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truculentus Goode & Bean; Z00 fath.; in 1 of 4 hosts examined. Merluccius sp. 
probably M. bilinearis (Mitchill) ; 190-280 fath.; in 3 of 23 hosts examined. 
Paralichthys oblongus (Mitchill); 150-250 fath.; in 3 of 7 hosts examined. 
Urophycis chesteri (Goode & Bean); 300 fath.; in 1 of 6 hosts examined. 
Urophycis regius (Walbaum) ; 139-220 fath.; in 3 of 13 hosts examined. 


LocaTION: Stomach. 


Genera EcTENURUS Looss, 1907, Dinurus Looss, 1907 and Related Genera 


Compared with most of Looss’ genera, the genus Ectenurus has been 
rather troublesome. Probably every species which has been added to the 
genus is open to question. Ectenurus angusticauda Nicoll, 1915 was transferred 
to Tubulovesicula by Yamaguti, 1934. Srivastava (1937a), in a preliminary 
abstract, states that some species named in Ectenurus do not belong in that 
genus. His E. indicus was not diagnosed in the abstract and hence is a nomen 
nudum. Yamaguti (1934:464) states that Ectenurus virgula Linton, 1910 
does not belong in Ectenurus but states no reason for that conclusion. 


Looss named Ectenurus as a close relative of Dinurus with which he 
stated it agreed except (1) the prostatic gland cells were limited to the 
anterior portion of the prostatic duct, and (2) the vitelline tubes were shorter. 
The latter point is probably too variable and relative to apply easily. 

In Dinurus Looss, 1907, the vitellaria corsist of sinuous tubes; the ecsoma 
is well developed and in addition: (1) cuticular plications are conspicuous, 
(2) the seminal vesicle is tripartite; (3) the excretory crura do not unite an- 
teriorly; and (4) prostatic cells occur along practically the entire length of 
the pars prostatica. 


Lecithocladium Lihe, 1901 is like Dinurus except that the seminal vesicle 
is sac-like and has a thick muscular wall; the oral sucker is more funnel- 
shaped and the pharynx more cylindrical. 

Another related genus is Magnacetabulum Yamaguti, 1934 which is like 
Dinurus except the seminal vesicle is tubular and twisted rather than tri- 
partite and the prostatic gland cells are apparently absent. 


In 1935, Woolcock named the genus Erilepturus which she considered 
close to Ectenurus. It differed in that (1) the cuticula, although faintly ringed, 
did not possess the plications characteristic of Ectenurus and Dinurus, (2) the 
seminal vesicle was not distinctly tripartite, and (3) the excretory crura 
united anteriorly. The greater portion of the prostatic duct was free of gland 
cells. Also, the acetabulum was rather far posterior near the middle of the body. 

Tubulovesicula Yamaguti, 1934 is much like Erilepturus. It lacks definite 
plications; the seminal vesicle is not tripartite; and the excretory crura unite. 
It differs only in that the long pars prostatica is surrounded by gland cells 
along all or nearly all its length. The seminal vesicle tends to be more tubular 
than sac-like and the acetabulum tends to be more anterior. 


Stomachicola Yamaguti, 1934 is very large in size; lacks cuticular plica- 
tions; the seminal vesicle is sac-like; prostatic gland cells occur along most or 
all of the prostatic duct; and the ecsoma is much longer than the body proper. 

There has been considerable confusion in allocation of species among 
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the above genera. The presence or absence of sharp-edged cuticular plications 
(the “rings” of Hemiurus) seems to be a valid generic character visible even 
in pressed specimens, and, in this group at least, it seems usually to be cor- 
related with non-uniting excretory crura (exception: Clupenurus Srivastava, 
1935). Only in the case of a few species of Lecithocladium do these characters 
seem unreliable. Two other generic characters, I believe, might be accepted: 
the tripartite seminal vesicle (as in Dinurus), and the lack of prostatic gland 
cells along a large part of the prostatic duct. All the above genera possess 
well developed ecsoma and tubular vitellaria. The following classification is 


suggested. 


Dinurus: Cuticular plications present; seminal vesicle tripartite; gland 
cells along all or most of the long pars prostatica; excretory crura do not 
unite. Type species: D. tornatus (Rud., 1819) Looss, 1907. Other species: 
D. barbatus (Cohn, 1903) Looss, 1907; D. breviductus Looss, 1907; D. 
longisinus Looss, 1907; D. scombri Yamaguti, 1934; D. coryphaenae Yama- 
guti, 1934; D. euthynni Yamaguti, 1934. 


Ectenurus: Cuticular plications present; seminal vesicle tripartite; a long 
portion of the pars prostatica without gland cells; excretory crura do not unite. 


Type species: E. lepidus Looss, 1907. Other species: E. virgulus Linton, 1910 


Magnacetabulum: Cuticular plications present; seminal vesicle tubular; 
prostatic gland cells lacking or rudimentary; excretory crura do not unite. 


Type species: M. trachuri Yamaguti, 1934. 


Lecithocladium: Cuticular plications present; seminal vesicle sac-like with 
thick muscular walls; prostatic gland cells along all or most of the long pro- 
static duct; pharynx strong and elongate; excretory crura do not unite.* Type 
species: L. excisum (Rud., 1819) Lithe, 1901 (synonym: L. excisiforme Cohn, 
1902). Other species: L. cristatum (Rud., 1819) Looss, 1907; L. crenatum 
(Molin, 1859) Looss, 1907; L. gulosum (Linton, 1901) Looss, 1907; L. 
psenopsis Yamaguti, 1934; L. pagrosomi Yamaguti, 1934; L. glandulum Chau- 
yan, 1945; L. carultum Chauhan, 1945; L. annulatum Chauhan, 1945; L. 
harpodontis Srivastava, 1937; L. brevicaudum Srivastava, 1937. Probably not 
all these species belong in the genus. The last two named above lack cuticular 
plications and the excretory crura unite. 


Erilepturus: Cuticular plications lacking; seminal vesicle not tripartite; a 
long region of the prostatic duct without gland cells; excretory crura unite; a 
seminal receptacle is present. Type species: Erilepturus tiegsi Woolcock, 1935. 
Other species: E. hamati (Yamaguti, 1934) n. comb. (synonym: Ectenurus 
hamati Yamaguti, 1934); E. paralichthydis (Yamaguti, 1934) n. comb. (syn- 
onym: Ectenurus paralichthydis Yamaguti, 1934); E. lemeriensis (Tubangui 
& Masilungan, 1935) n. comb. (synonym: Ectenurus lemeriensis Tubangui & 
Masilungan, 1935). 


Tubulovesicula: Cuticular plications lacking; seminal vesicle tubular or 
indistinctly bipartite; gland cells along all or most of the prostatic duct; 


* According to Looss. Yamaguti states that the crura do unite 
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excretory crura unite. Type species: T. spari Yamaguti, 1934. Other species: 
T. anguillae Yamaguti, 1934; T. muraenesocis Yamaguti, 1934; T. californica 
Park, 1936; T. pseudorhombi Yamaguti, 1938; T. lindbergi (Layman, 1930) 
Yamaguti, 1934; T. nanaimoensis (McFarlane, 1935) n. comb. (synonym: 
Dinurus nanaimoensis McFarlane, 1935); T. pinguis (Linton, 1940) n. comb. 
(synonym: Dinurus pinguis Linton, 1940). T. angusticauda (Nicoll, 1915) 
Yamaguti, 1934. 

Although Clupenurus Srivastava, 1935 was thought probably to be a 
synonym of Tubulovesicula by Manter (1940), it differs in that more than 
half the long prostatic duct is without gland cells, and cuticular plications are 
present. Clupenurus should probably stand as a genus closely related to Leci- 
thocladium and Magnacetabulum. 

Stomechicola: Cuticula without denticulations or plications; seminal vesicle 
oval, not markedly muscular; pars prostatica glandular along all or most of 
its length; ecsoma much longer than body and containing most of the intestinal 
ceca and uterus and parts of the vitelline coils; excretory crura usually not 
observed, probably uniting dorsal to oral sucker (see Linton, 1910:65). Size 
large. Type species: S. muraenesocis Yamaguti, 1934. Other species: S. secun- 
da Srivastava, 1939; S. magna (Manter, 1931) n. comb. (synonym: Di- 
nurus magnus Manter, 1928); S. rubea (Linton, 1910) n. comb. (synonym: 
Dinurus rubeus Linton, 1910). 

Related genera, easily recognized by characteristic features are Mecoderus 
Manter, 1940 and Elytrophallus Manter, 1940. 


159. EcTENURUS VIRGULUS Linton, 1910 
Fig. 114 


Hosts: Bothus ocellatus (Agassiz),* flounder; in | of 19 hosts examined. Harengula 
macrophthalma (Ranzani),* sardine; in | of 6 hosts examined. Trachurops 
crumenophthalma (Bloch), goggle-eye jack; in 2 of 5 hosts examined. Linton 
(1910) recorded this species from “Clupanodon pseudohispanicus” (type host) 
at Tortugas, and (1940) from Trachurops crumenophthalma at Woods Hole. 

LocaTion: Stomach. 


Discussion: This species differs from E. lepidus in that the ductus herma- 
phroditicus is very much longer and more slender and in that the cuticular 
plications are absent dorsally except for a small area immediately posterior to 
the acetabulum. The plications in E. virgulus are almost entirely limited to 
the ventral surface posterior to the acetabulum. In E. virgulus, the prostatic 
cells surround about 1/2 the length of the prostatic duct whereas in E. lepidus 
they are limited to about 1/3 the length of the duct. 

Bothus is probably an accidental host. 

The correct spelling of the specific name is virgulus rather than virgula. 


160. Parectenurus americanus n. gen., n. sp. 
Figs. 115, 116 


Hosts: Caranx bartholomaei Cuv. & Val., yellow jack; in 1 of 2 hosts examined; 3 


* New host recerd. 
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specimens. Synodus foetens (Linn.), lizardfish; in 1 of 10 hosts examined; | 
specimen. 
LocaTIoN: Stomach or gills (probably an accidental location). 


Description: Length of body 1.900 to 2.070 mm, width 0.467 to 0.469 
mm; total length including ecsoma 2.527 to 3.760 mm. Cuticular plications 
well developed ventrally posterior to acetabulum, poorly developed dorsally for 
a short region posterior to acetabulum; other regions of body smooth. Oral 
sucker 0.160 to 0.212 mm, acetabulum 0.300 to 0.348, about 1/3 body length 
from anterior end; sucker ratio 1:1.6 to 1.9. Pharynx subglobular, 0.090 to 
0.112 mm long by 0.082 to 0.122 mm wide; short esophagus present; ceca 
reaching into ecsoma. Genital pore at posterior border of oral sucker. Testes 
almost symmetrical a slight distance posterior to acetabulum, at base of 
seminal vesicle. Seminal vesicle not distinctly divided into three parts, moder- 
ately thick-walled; in the form of a swollen tube bent near its middle. Pro- 
static duct straight, 0.410 to 0.528 mm in length, its basal 2/3 to 3/4 with 
scanty very inconspicuous cells, its distal 1/3 to 1/4 surrounded by conspicuous 
gland cells. Sinus sac 0.190 to 0.250 mm long or about 1/2 total length of 
prostatic duct; genital atrium short. Ovary transversely oval, immediately 
posttesticular. Left vitelline gland with 4, right gland with 3, elongate, coiled 
tubes. Seminal receptacle not observed but Mehlis’ gland conspicuous; uterus 
extending posterior to ovary and entering slightly the ecsoma. Eggs 15 to 17 
by 8 to 9 yw. Excretory crura do not unite anteriorly. 

Discussion: A new genus was named for this species because it did not 
quite agree with the characters of any genus as outlined above. Its seminal 
vesicle and prostatic duct are like Erilepturus but it possesses distinct plica- 
tions, lacks a seminal receptacle, and the excretory crura do not unite. It is 
like Magnacetabulum except that it has distinct prostatic gland cells, a more 
sac-like seminal vesicle, and less prominent acetabulum. It might be included 
in Lecithocladium except for the bipartite seminal vesicle, two regions of the 
prostatic duct, and it does not have an elongated pharynx. It differs from 
Ectenurus in that the seminal vesicle is not tripartite. 

Generic Diagnosis of Parectenurus: Hemiurids with well developed ecsoma, 
cuticular plications and tubular vitellaria. Seminal vesicle an elongate sac, 
bent near its middle; most of prostatic duct with few very indistinct cells; 
prostatic cells conspicuous around the distal portion of the duct; excretory 
crura do not unite. Type species: P. americanus. 


161. Drinurus TorNATUS (Rud., 1819) Looss, 1907 
Host: Coryphaena hippurus Linn., “dolphin”; in 3 of 6 hosts examined. 
Location: Stomach. 
162. DINURUS BREVIDUCTUS Looss, 1907 


Host: Coryphaena hippurus Linn., “dolphin”; in 2 of 6 hosts examined. 
Location: Stomach. 


163. DINURUS LONGISINUS Looss, 1907 
Synonym: Dinurus coryphaenae Yamaguti, 1934 (new synonymy). 
Host: Coryphaena hippurus Linn., “dolphin”; in 2 of 6 hosts examined. 
Location: Stomach. 
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Discussion: Yamaguti (1934) distinguished his D. coryphaenae from D. 
longisinus on the basis of egg size (21 to 24 by 12 to 13 as compared with 
17 to 19 by 11 to 13 y). Measurements of eggs from balsam mounts of 
specimens of D. coryphaenae sent by Yamaguti were about 17 by 12 y or 
almost exactly the size given by Looss for D. longisinus. I consider D. cory- 
phaenae a synonym of that species. 


164. Dinurus BArBATUS (Cohn, 1903) Looss, 1907 


Host: Coryphaena hippurus Linn., “dolphin”; in 1 of 6 hosts examined. 
Location: Stomach. 


165. DINURUS SCOMBRI Yamaguti, 1934 
Fig. 117 
Host: Euthynnus alletteratus (Rafinesque), little tunny, bonito; in | of 3 hosts exam- 
ined; | specimen. 
LocaTIon: Stomach. 


Discussion: This specimen agreed well with Yamaguti’s description. The 
divisions of the seminal vesicle were not as distinct; the fourth division appar- 
ently tapers to form the prostatic duct. The posterior half of the prostatic 
duct is somewhat coiled and is surrounded by lightly stained gland cells; the 
anterior half is straight and has darkly stained prostatic gland cells. The 
suckers ate subequal in size. The oral sucker has an anterior and posterior 
lip; the acetabulum a longitudinal aperture. I could not observe the union 
of the excretory crura, nor the presence of a seminal receptacle. The latter 
was probably concealed by the well developed Mehlis gland. Looss states 
it is often not observable. 

The body length of my specimen was 2.550 mm, while the ecsoma extended 
1.141 mm beyond, a total of 3.691 mm. This is somewhat smaller than 
Yamaguti’s specimens (body 3.6 to 3.78 mm). Yamaguti’s Dinurus euthynni 
from Euthynnus pelamys is a closely related species especially if its large 
size (15 mm) be discounted as a specific character. 


166. STOMACHICOLA RUBEA (Linton, 1910) 


Synonym: Dinurus rubeus Linton, 1910. 
Hosts: Gymnothorax funcbris Ranzani, black moray; not found in 3 hosts examined. 
Gymnothorax moringa (Cuvier), common spotted moray; not found in 3 hosts 
examined. 
LocaTion: Stomach and intestine. 
This trematode is the only trematode collected by Linton at Tortugas and 
not represented in my collections. 


Genera LECITHOPHYLLUM and APONURUS 


The genus Lecithophyllum Odhner, 1905 is very similar to Aponurus 
Looss, 1907 and it has been suggested (Manter, 1934) that they should per- 
haps be considered identical. The two differences are the larger eggs and the 
longer genital sinus of Lecithophyllum. Most species of Aponurus have eggs 
25 to 30 u long while eggs of Lecithophyllum are 55 to 63 w long. The fact 
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that eggs of A. sphaerolecithus were 56 to 65 yu long led Odhner to believe 
it belonged in the genus Lecithophyllum. Several species of Aponurus have 
eggs up to 34 yu long and in A. intermedius the sizes are 36 to 38 p. In most 
species of Aponurus the genital sinus is clearly shorter than the par pro- 
statica although in A. sphaerolecithus and A. brevicaudatus it is of about the 
same length. Ordinarily, these differences would seem to be only specific but 
as the number of species in Aponurus increases it seems convenient to retain 
the genus and characterize Lecithophyllum as possessing eggs 55 to 65 pw 
long and a genital sinus as long or longer than the pars prostatica. Egg size 
of Aponurus would be from 22 to 23 pu. Such a concept will require transfer 
of A. sphaerolecithus to Lecithophyllum. Its name becomes Lecithophyllum 
sphaerolecithum (Manter, 1925) n. comb. 


Lecithophyllum fuscum Yamaguti, 1938 has a very short genital sinus and 
eggs 33 to 45 w long. Although its eggs approach the size of those of Leci- 
thophyllum, the very short ductus hermaphhroditicus excludes it from that 
genus. As a large-egged species of Aponurus it is to be compared with 
Aponurus intermedius Manter, 1934. Such a comparison shows no differences 
which do not overlap and such similarities as very short, globular sinus sac; 
long, almost straight pars prostatica; symmetrical testes; large eggs; pointed 
posterior end; and considerable portion of the uterus posterior to the vitellaria. 
Both species occur in Chaunax species. Lecithophyllum fuscum is considered 
a synonym of Aponurus intermedius, and is an example of the wide distri- 
bution of trematodes of deep-water fishes. Aponurus bengalensis Srivastava, 
1939 is possibly another synonym of this species. 

The author (Manter, 1934) transferred Aponurus vitellograndis Layman, 
1930 to Sterrhurus but Yamaguti (1938) states that the tail appendage is 
lacking and retains the species in Aponurus. It is very similar to A. laguncula. 

The following species of Aponurus now occur: A. laguncula Looss, 1907; 
A. vitellograndis Layman, 1930; A. intermedius Manter, 1934; A. brevi- 
caudatus Yamaguti, 1934; A. rhinoplagusiae Yamaguti, 1934; A. callinymi 
Yamaguti, 1938; A. acropomatis Yamaguti, 1938; A. bengalensis Srivastava, 
1939; A. breviformis Srivastava, 1939; A. trachinoti Manter, 1940. 

The genus Lecithophyllum includes L. botryophorum (Olsson, 1868) 
Odhner, 1905 and L. sphaerolecithum (Manter, 1925). 


167. APONURUS LAGUNCULA Looss, 1907 
Figs. 118-120 
Host: Ocyurus chrysurus (Bloch), yellowtail; 1 specimen in each of 2 hosts of 47 
examined. 
Location: Stomach. 


Discussion: One specimen (0.776 by 0.240 mm) was fully mature; the 
other (0.600 by 0.150 mm) had only a few eggs. Oral sucker-acetabulum 
diameters were 0.090 and 0.152 mm and 0.068 and 0.119 mm, or a ratio of 
not quite 1:2. The gonads are crowded together and more or less tandem. 
The sinus sac is shorter than the S-shaped pars prostatica. Eggs are 32 to 33 
by 14 to 17 » and tend to be more pointed at one end although this character 
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was not evident in a fiw eggs in which the usually narrowed end bore a 
rudimentary point. 


This species keys to A. laguncula in the key of Srivastava (1939) and 
it agrees fairly well, for example in size, arrangement of gonads, and sucker 
ratio. It differs in that the pars prostatica is longer than the genital sinus. 
However, the side view illustrated by Looss would not reveal the curves in 
this tube. The egg size is slightly larger than that stated by Looss who, 
however, gave only one measurement (27 by 16 4). The pointed shape of 
many of the eggs suggest A.’ trachinoti Manter, 1940 which is a closely related 
species. It may be found that A. laguncula and A. trachinoti are the same. 
A. trachinoti differs from my specimens in being slightly larger, and, at the 
same time, with smaller eggs; the seminal receptacle is preovarian; and the 
posterior end of the body is more pointed. 


The Aponurus sp. of Linton, 1910 from Lobotes surinamensis at Woods 
Hole, Massachusetts is probably A. laguncula. 


168. AAPONURUS INTERMEDIUS Manter, 1934 


Hosts: Unidentified eel; 300 fath.; in one host examined. Unidentified sole; 249 
fath.; in one host. Chaunax pictus Lowe; 200-300 fath.; in 2 of 9 hosts exam- 


ined. 


LocaTIon: Stomach. 


169. BRACHADENA PYRIFORMIS Linton, 1910 
Fig. 121 


Synonyms: “Distomum bothryophoron Olsson” of Linton, 1905; Lecithaster aniso- 
trema MacCallum, 1921; “Lecithaster gibbosus (Rudolphi)” of Linton, 1940,* 


in part. 


Hosts: Bathystoma striatum (Cuv. & Val.); in 1 of 14 hosts examined. Brachygenys 
chrysargyreus (Giinther),** bronze grunt; in 1 of 7 hosts examined. Calamus 
bajonado (Bloch & Schneider) ,** grass porgy; in | of 15 hosts examined. Chaeto- 
don ava Jordan,** butterfly fish; in 1 of 2 hosts examined. Chaetodon sedentarius 
Poey,** in | of 2 hosts examined. Haemulon album Cuv. & Val.,** margate fish; 
in 2 of 2 hosts examined. Haemulon macrostomum Ginther, spanish grunt; in 
1 of 6 hosts examined. Haemulon parra (Desmarest),** sailor's choice; in 7 of 
13 hosts examined. Haemulon plumieri (Lacépéde), common grunt; in 8 of 34 
hosts examined. Ogcocephalus cubifrons (Richardson),** bat fish; in 2 of 9 


hosts examined. 


OTHER Hosts, previously recorded: Anisotremus virginicus (Linn.), porkfish; by Mac- 
Callum (1921) from Key West, Florida. Calamus calamus (Cuv. & Val.), 
saucer-eye porgy; by Linton (1910) from Tortugas. Micropogon undulatus 
(Linn.), croaker; by Linton (1905) and Manter (1931), from Beaufort, N. C. 
Orthopristis chrysopterus (Linn.), hogfish; by Linton (1905) end Manter 
(1931), from Beaufort, N. C. Paralichthys dentatus (Linn.), flounder; by Lin- 
ton (1905), from Beaufort, N. C. 


LocaTIon: Stomach. Usually only one or a few in a host. 


Discussion: The first two synonyms listed above were reported by Manter 
(1931). In addition there seems little doubt that the “Lecithaster gibbosus 


* New synonymy. 
** New host record. 
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(Rud.)” of Linton, 1940 from Stenotomus chrysops (Linn.), porgy at Woods 
Hole, Mass. is also a synonym. Linton’s drawing* show the characteristic 
unlobed ovary, preacetabular seminal vesicle, and suc<er ratio of B. pyriformis. 
Linton was probably in error in describing a cirrus sac. Thus, the distribu- 
bution of the species seems to extend to Massachusetts. The trematode is 
much more prevalent at Tortugas than at Beaufort or at Woods Hole. 


This hemiurid is found in an unusual variety of hosts, typically porgies 
and grunts. Micropogon and Orthopristis are fishes of the same suborder, 
but Ogcocephalus and Paralichtys are quite different hosts. The latter was 
recorded by Linton. My specimens from Ogcocephalus differ in that the aceta- 
bulum is only twice the diameter of the oral sucker. This small size is ap- 
proached in specimens from other hosts, hence was not considered sufficient 
to establish a species. 


The following specific diagnosis is suggested: Body somewhat flattened, 
widest at level of acetabulum, tapering toward each end, 0.660 to 2. by 0.300 
to 0.800 mm. Acetabulum usually 3 times, sometimes 2.5, rarely only twice 
the diameter of oral sucker. Genital pore opposite pharynx or intestinal bifur- 
cation. Testes symmetrical, lateral, immediately postacetabular. Sinus sac 
short, muscular, cylindrical or pyriform; pars prostatica much longer than sinus 
sac, coiled, intercecal, preacetabular; seminal vesicle small, barely overlapping 
anterior border of acetabulum. Ovary about midway between acetabulum 
and posterior end of body, submedian, ovoidal, unlobed; vitelline lobes elon- 
gate, clavate, variously grouped, meeting immediately posterior to ovary, at 
least one lobe extending anterior to ovary; uterus extending to posterior end 
of body but chiefly preovarian; eggs yellow or brown, 30 to 40 by 17 to 20 p. 


170. Lecithaster acutus (Linton, 1910) n. comb. 


Synonym: Dichadena acuta Linton, 1910. 


Hosts: Acanthurus hepatus (Linn.)* doctor fish; surgeon fish or tang; in | of 6 hosts 
examined. Acanthurus caeruleus Bloch & Schneider, blue tang; reported by 


Linton (1910). 


Discussion: These small, plump trematodes clearly belong in the genus 
Lecithaster, and the genus Dichadena Linton, 1910 becomes a synonym of 
Lecithaster Lithe, 1901. 


Linton overlooked the 4-lobed ovary. The vitellaria overlie the ovary ven- 
trally with lobes partly anterior to the ovary. Linton probably mistook one 
lobe of the ovary for a testis. The two testes are nearly symmetrical and 
overlap the ovary and vitellaria. All the gonads lie crowded together in the 
short, plump hindbody. The seminal vesicle is entirely postacetabular, close to 
one testis; the pars prostatica is very long. The seminal receptacle is post- 
ovarian. Egg measurements from my specimens are 27 by 12 to 15 ym or 
slightly larger than Linton’s record (24 by 15 «). The species differs from 
all others in the genus in sucker ratio; the acetabulum is very large, three to 
four times the size of the oral sucker. 


* New host record. 
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171. LEURODERA DECORA Linton, 1910 
Figs. 122-124 


Hosts: Anisotremus virginicus (Linn.), porkfish in | of 4 hosts examined. Brachy- 
genys chrysargyreus (Giinther),* bronze grunt; in | of 7 hosts examined. Hae- 
mulon carbonarium Poey,* Caesar grunt; in | of 2 hosts examined. Haemulon 
parra (Desmarest),* sailor's choice; in | of 13 hosts examined. Haemulon 
plumieri (Lacépéde), common grunt; in 2 of 34 hosts examined. Haemulon 
sciurus (Shaw), yellow grunt; in | of 23 hosts examined. Haemulon flavoline- 
atum (Desmarest),* French grunt; in 1 of 11 hosts examined. Linton (1910) 
recorded it also from: Acanthurus hepatus (Linn.), tang; and Neomaenis griseus, 
gray snapper. The record from the tang is probably incorrect since some of its 
measurements do not agree with those of L. decora. 


LocaTION: Stomach. 


Description: Body muscular, tapering toward each end; 1.102 to 2.698 by 
0.425 to 0.730 mm. Oral sucker subterminal, slightly wider than long, 0.170 
to 0.240 mm in transverse diameter; acetabulum just posterior to midbody, 
0.289 to 0.450 mm in diameter; sucker ratio about 1:2, the acetabulum 
usually slightly less than twice the size of oral sucker. A living specimen 
revealed 7 pairs of papillae on the oral sucker (Fig. 123). Genital pore op- 
posite region of intestinal bifurcation, varying with body contraction. Testes 
smooth, ovoid, symmetrical, mostly extracecal, just posterior to acetabulum. 
Sinus sac large, ovoid, containing a coiled muscular sinus; seminal vesicle 
tubular, extending to anterior edge of acetabulum, larger posteriorly, some- 
times bent once. Ovary ovoid, submedian, immediately posttesticular. Vitellaria 
two, usually slightly lobed, rarely smooth, tandem, directly posterior to 
ovary. Seminal receptacle present, mostly anterior to ovary; Mehlis’ gland 
postovarian; uterus with lateral coils between testes and acetabulum and also 
anterior to acetabulum. Eggs 31 to 36 by 12 to 17 mu. Excretory vesicle forking 
posterior to acetabulum; each branch with a characteristic backward loop 
about halfway between the suckers; branches uniting dorsal to pharynx. 


Discussion: This species is very similar and perhaps identical with L. 
pacifica Manter, 1940. The differences overlap in the two species. Body shape, 
egg size, and position of the genital pore are too variable in L. decora to 
distinguish the two species. L. decora tends to possess a somewhat smaller 
acetabulum, lobed rather than unlobed vitellaria, and the posterior vitellarium 
is rarely intercecal. Comparison between the two species is now based on 12 
specimens of L. decora and about 8 of L. pacifica. Only one Pacific specimen 
had a 1:2 sucker ratio, in others the acetabulum ranged up to 2.5 times the 
oral sucker. One specimen of L. decora had unlobed vitellaria; and another 
had an intercecal posterior vitellarium. 


Two specimens (from Haemulon sciurus) were infected with a micto- 
organism, probably a microsporidian, widely distributed in the parenchyma. 


* New host record. 
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172. THELETRUM FUSTIFORME Linton, 1910 
Fig. 125 


Host: Pomacanthus aureus (Bloch), black angelfish; in 2 of 14 hosts examined. 
LocaTION: Stomach. 


Discussion: Linton collected this trematode from Pémacanthus arcuatus 
(Linn.). Vigueras (1940) reported it from Cuba from P. arcuatus and P. 
paru (Bloch). The P. arcuatus of Linton and Vigueras is probably the same 
species which D. Longley decided was P. aureus. 

A few points should be added to Linton’s description. There is a circular, 
muscular elevation forming a ring around the body at the posterior edge of 
the acetabulum. It suggests the ventral fold of Opisthadena. The preoral lip 
or lobe is well developed. There are conspicuous gland cells in the esophageal 
region. In my specimens, the esophagus is about the same length as the 
pharynx. The seminal vesicle ‘is a long coiled tube, slightly overlapping the 
acetabulum; the pars prostatica is rather short, its distal half surrounded by 
a compact but conspicuous prostatic gland. The sinus sac is cylindrical, almost 
straight, with thick walls, containing a few gland cells. The vitelline gland 
is compact and consists of two lateral masses fused together so that it 
sometimes appears, in side view, as a single mass. 

Two other species, T. lissosomum Manter, 1940 and T. gravidum Manter, 
1940, are known in the genus. T. fustiforme is distinct in its ventral papillae, 
postacetabular ring, and its two, rather than three, vitelline lobes. 


173. DEROGENES CRASSUS Manter, 1934 


Host: Callionymus agassizii Goode & Bean; 90 fath.; in | of 39 hosts examined. 
Location: Probably stomach. 


This species is apparently very similar to Derogenes plenus Stafford, 
1904 which is very incompletely described. The chief difference seems to be 
the 1:2 sucker ratio in D. plenus compared with a ratio almost 1:3 in 
D. crassus. 


D. crassus is reported from Coelorhynchus sp. from Japan by Yamaguti, 
1938. Parasites of deep-water fishes probably have a wide geographical distri- 
bution. 


174. DEROGENES VARICUS (Mueller, 1784) Looss, 1901 


Hosts: Helicolenus maderensis Goode & Bean; 296-315 fath.; in 2 of 31 hosts exam- 
ined. Merluccius sp., probably Merluccius bilinearis (Mitchill) ; 190-280 fath.; 
in 2 of 23 hosts examined. Scorpaena cristulata Goode & Bean; 367 fath.; 
in | of 2 hosts examined. Setarches parmatus Goode; 250 fath.; in | of 2 hosts 
examined. Urophycis regius (Walbaum) ; 250 fath.; in 1 of 13 hosts examined. 


LocaTIioN: Stomach. 


175. GONOCERCA CRASSA Manter, 1934 
Hosts: Ancylopsetta dilecta (Goode & Bean); 100 fath.; in 1 of 8 hosts examined. 
Brotula barbata (Bloch & Schneider); 79-140 fath.; in one host examined. 
Coelorhynchus carminatus (Goode); 300 fath.; in 3 of 33 hosts examined. 


Lophius piscatorius Linn.; 55 fath.; in one host examined. Merluccius sp., 


38 

on 

on 

on 

0) 

5, 

its 

0 

y; 

n 

p- 
es 

le 

e- 

ia 

0 

d 

0 

Ig 

ar 

; 
n 

le 


THE AMERICAN MiIpLAND NATURALIST [Vol. 38 


probably M. bilinearis (Mitchill); 168-250 fath.; in 4 of 23 hosts examined. 
Paralichthys oblongus (Mitchill); 168 fath.; in 1 of 7 hosts examined. Para- 
lichthys sp., probably P. squamilentus Jordan & Gilbert; 40 fath.; in one host 
examined. Phycis cirratus Goode & Bean; 90 fath.; in 2 of 8 hosts examined. 
Sauridia normani Longley; 60 fath.; in 1 of 6 hosts examined. Setarches par- 
matus Goode; 249 fath.; in 1 of 2 hosts examined. Synodontid; 60-125 fath.; 
in 2 of 9 hosts examined. Synodus intermedius (Agassiz); 40 fath.; in 1 of 9 
hosts examined. Urophycis regius (Walbaum); 168-220 fath.; in 3 of 13 hosts 


examined. 
LecaTIon: Stomach. 


This species has been reported from Coelorhynchus sp. from Japan by 
Yamaguti (1938). 


176. GONOCERCA PHycIDIS Manter, 1925 


Hosts: Coelorhynchus carminatus (Goode); 300 fath.; in 1 cf 33 hosts examined. 
Merluccius sp., probably M. bilinearis (Mitchill); 197-367 fath.; in 3 of 23 
hosts examined. Urophycis regius (Walbaum) ; 139-156 fath.; in 1 of 13 hosts 


examined. 
LocaTION: Stomach. 


177. GONOCERCELLA ATLANTICA Manter, 1940 
Fig. 126 


Synonym: Distomum species of Linton, 1905, p. 367, fig. 204. 

Host (for an immature specimen): Monacanthus hispidus (Linn.), filefish; in 1 of 
71 hosts examined. 

LocaTIon : Intestine. 


Discussion: This species was named for the Distomum species of Linton 
(1905:367) from Trachinotus carolinus at Beaufort, North Carolina. Measute- 
ments of my specimen (immature, but with gonads well developed) are: 
length 3.5 mm; width 0.766 mm; forebody 1.82 mm; oral sucker 0.467 mm; 
acetabulum 0.759; pharynx 0.153 mm long and 0.219 mm wide; sucker ratio 
1:1.6. The diverticulum of the esophagus was indistinct in my specimen and 
not described by Linton. Linton records for the adult: length 5.5 mm; width 
0.88 mm; oral sucker 0.5 mm; acetabulum 1. mm; pharynx 0.21 by 0.21 mm; 
eggs 27 by 14 u. 

The species is closely related to G. pacifica Manter, 1940 from a related 
host in the Pacific. It differs in shorter eggs (27 «1 as compared with 34 1), 
much more profuse prostatic gland cells, and longer and more coiled seminal 
vesicle. 


178. PARASTERRHURUS ANURUS Manter, 1934 
Host: Argentina striata Goode & Bean; 98-168 fath.; in 3 of 5 hosts examined. 
LocaTION: Stomach. 


179. HEMIPERINA NICOLLI Manter, 1934 


Hosts: Chaunax pictus Lowe; 300 fath.; in 1 of 9 hosts examined. Dibranchus atlan- 


ticus Peters; 300 fath.; in ! of 8 hosts examined. Diplacanthopoma brachy- 
soma Giinther; 249-300 fath.; in 4 of 4 hosts examined. 


LocaTION: Stomach. 
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180. HyYSTEROLECITHA ROSEA Linton, 1910 
Figs. 127, 128 
Hosts: Acanthurus bahianus Castelnau,* ocean tang; in | of 6 hosts examined. A. 
caeruleus Bloch & Schneider, blue tang in | of 10 hosts examined. A. hepatus 
(Linn.), doctor fish; in 2 of 6 hosts examined. 
LocaTIon: Stomach. 


The following is modified from Linton’s (1910:52-53) description: Body 
elongate, cylindrical, without ecsoma, tapered at each end; red in life; size 
2.673 to 5.5 by 0.450 to 0.920 mm; greatest width at level of acetabulum. Oral 
sucker subterminal; small preoral lip present. Acetabulum very large, wider 
than the body at other levels, about 1/3 from anterior end, about 3 times 
diameter of oral sucker. Pharynx contiguous to oral sucker; esophagus about 
the same length as pharynx; ceca extending to near posterior end of body. 
Genital pore median, immediately posterior to bifurcation of ceca. Testes 
spherical, near together but not in contact, not far posterior to acetabulum. 
Seminal vesicle a long, rather slender, sinuous tube, usually with two or three 
indistinct bends. Pars prostatica a slightly coiled tube, its distal 1/2 to 2/3 
surrounded by prostatic gland cells (Fig. 128). Sinus sac pyriform, weakly 
developed; ductus hermaphroditicus muscular and protrusible. Ovary far 
posterior, about 1/4 to 1/5 from the posterior end of the body, transversely 
ovoid or subglobular. Vitelline gland of 7 lobes fused centrally to form a 
rosette-like appearance; immediately posterior to ovary; lobes rounded or 
somewhat longer than wide. Seminal receptacle lacking; uterine seminal recep- 
tacle present. Uterus sends a single loop a short distance posteriorly then 
extends forward in short transverse coils to acetabular level thence almost 
straight to the genital sinus. Eggs 27 to 34 by 15 to 17 yw. Excretory pore 
terminal; excretory vesicle forking at leve lof testes, its branches uniting dorsal 
to pharynx or posterior part of oral sucker. 

Generic Diagnosis of Hysterolecitha: Family WHemiuridae; subfamily 
Lecithasterinae. Body smooth, elongated, almost cylindrical, without ecsoma. 
Acetabulum in anterior half of body. Genital pore near intestinal bifurca- 
tion. Excretory crura uniting anteriorly. Testes oblique; seminal vesicle tubular, 
preacetabular; prostatic vesicle lacking; prostatic portion of male tube separated 
from seminal vesicle by a non-glandular portion, as in Aponurus. Sinus sac 
small and weak, pyriform; ductus hermaphroditicus muscular. Ovary ovoid, 
unlobed, far posterior to testes. Seminal receptacle lacking. Intestinal ceca 
extending posterior to uterus. Vitelline mass of 7 or 8 distinct lobes either 
rounded or somewhat longer than wide, centrally fused. Eggs 22 to 34 mu in 
length. Type species: Hysterolecitha rosea Linton, 1910. Other species: H. 
elongata Manter, 1928; H. microrchis Yamaguti, 1934; H. xesuri Yamaguti, 
1938; H. lintoni Srivastava, 1939. The “Hysterolecitum blepsiae” Layman, 
1930 is insufficiently described. 

The genus Hysterolecitha is considered in the subfamily Lecithasterinae 
on the basis of the absence of the ecsoma. Aponurus is a related genus but the 
body is less elongated, the vitellaria are of seven rounded, separate follicles; a 
seminal receptacle is present; and the uterus, excpt in A. brevicaudatus, is more 
extensive posterior to the ovary extending to or beyond the tips of the 
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ceca. Hysterolecithoides Yamaguti, 1934 has a more posterior acetabulum s 
and genital pore, a seminal receptacle, more separated vitelline lobes, sym- c 
metrical testes and the excretory crura do not unite. t 

181. MAcRADENA PERFECTA Linton, 1910 t 

Figs. 129-131 g 


Host: Acanthurus caeruleus Bloch & Schneider, blue tang; in 5 of 10 hosts examined. 
LocaTIon : Intestine. 


Description: Body cylindrical, elongate, very muscular and contractile, 
with smooth surface, without caudal appendage, tapering toward each end, 
almost equally wide along most of its length; 2.550 to 7.020 by 0.450 to 0.540 
mm. One 3.105 mm specimen had produced only a few eggs in che early 
coils of the uterus but another 2.630 mm in length contained many eggs. Oral 
sucker subterminal, slightly longer than wide. Acetabulum large, far forward. 
Linton states it is 1/5 to 1/6 body length from the anterior end but it may 
be only 1/10. Acetabulum slightly longer than wide, deep, usually slightly 
protuberant; its transverse diameter approximately twice the diamz.er of the 
oral sucker. Most specimens show a side view of the acetabulum. Sucker 
measurements of 7 specimens showing ventral view of both suckers were: 
oral sucker 0.175 to 0.277 mm, acetabulum 0.397 to 0.555 mm; sucker ratio 
1:2 to 2.2. Pharynx large; esophagus very short, but, for a short distance, 
the ceca have the same thin-walled appearance of the esophagus. Near the 
acetabulum each cecum begins as a small sac-like swelling; ceca reaching to 
near posterior end of the body filled with dark material evidently the remains 


of blood of the host. 


Genital pore between acetabulum and level of intestinal bifurcation. Testes 
subspherical or transversely oval, close together, tandem, at a varying distance 
from the acetabulum. In a few specimens the testes were not far from the aceta- 
bulum, in others they may lie as much as 1/3 body length posterior to the 
acetabulum. The genital pore opens into a cavity with thick, folded walls. 
This genital sinus, perhaps more of a genital atrium, extends dorsally from 
the pore and is surrounded by longitudinal muscle fibers which do not, 
however, form a very distinct wall. Thus, the sinus sac is weakly developed. 
The uterus and the male duct open into the sinus dorsally approximately | 
at the level of the genital pore. No genital cone or papilla was observed 
although the folded walls of the sinus suggested that such a structure might 
be formed at times. The male duct is a simple, straight, narrow tube extending 
posteriorly to the acetabulum dorsal to which it becomes the pats prostatica 
surrounded by prostatic cells. The pars prostatica is very long, either slightly 
or markedly coiled, extending to approximately the level of the anterior testis. 
The coiled, tubular seminal vesicle lies near or overlaps the anterior testis. 


Ovary consisting of four ovoid lobes, two more or less directly dorsal to 
the other two; lobes apparently separated but in contact. Large, ovoid seminal 
receptacle immediately posterior to ovary. Vitelline lobes arising between 
ovary and seminal receptacle, spreading out ventrally somewhat beyond both 
the ovary and the receptacle, branched to form many clavate or finger-like 
processes, an anterior set spreading from four stems, and a posterior set 


um 
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spreading from three main stems (Fig. 130). Vitelline branches slightly 
curving but not coiled; number of branches somewhat variable, about 40 free 
tips counted in one specimen. Uterus extending posteriorly in short, lateral 
coils ventrally located, then anteriorly in dorsally located coils to level of 
testes where the coils become more ventral as they extend forward to the 
genital sinus. Eggs 22 to 27 by 12 to 14 yp. Excretory pore terminal or sub- 
terminal; excretory vesicle branching just posterior to acetabulum, branches 
uniting dorsal to pharynx. 


Since Linton did not give a diagnosis of Macradena, the following is 
proposed: Tailless, elongate, muscular, cylindrical hemiurids. Cuticula smooth. 
Suckers not far apart; acetabulum deep and strong. Digestive system with 
large pharynx, forked esophagus with swellings at beginnings of the ceca. 
Testes preovarian. Genital sinus a folded muscular tube; sinus sac weakly 
developed; pars prostatica very long and coiled; seminal vesicle tubular 
and coiled. Ovary of four separate lobes; seminal receptacle present, post- 
ovarian; vitelline tubes with fairly numerous but relatively short branches 
arising from 4 anterior and 3 posterior stems. Excretory vesicle forking near 
acetabulum, branches uniting dorsal to pharynx. Type species: M. perfecta 
Linton, 1910. 


Discussion: This genus appears to be related to Hysterolecitha, Opistha- 
dena, and Theletrum judging from body form, lack of ecsoma, tubular seminal 
vesicle, and presence of a seminal receptacle; but it differs in its 4-partite 
ovary and branched vitellaria. Since the other three genera seem to belong 
in the subfamily Derogenitinae, Macradena is also included there. Its 4- 
partite ovary suggests the Lecithasterinae and the branched tubular vitellaria 
resemble more those found among the Sclerodistominae. Macradena is prob- 
ably most like the genus Trifoliovarium Yamaguti, 1940 which it resembles 
in shape of body, arrangement of organs and also in deeply lobed ovary. 
It differs in its branched vitellaria, posterior extent of the uterus, and shape 
of the oral sucker. 


182. Macradenina acanthuri n. gen., n. sp. 
Figs. 129-133 


Host: Acanthurus caeruleus Bloch & Schneider, blue tang; 2 specimens in | of 10 
hosts examined. 
LocaTion : Intestine. 


Description: Body elongate, cylindrical, smooth, without ecsoma. Size 
2.4 to 2.8 by 0.48 to 0.58 mm. Live specimens reddish in color. Oral sucker 
elongate, embedded in body, length 0.202 to 0.240 mm, thickness 0.152 to 
0.192 mm. Acetabulum about 1/4 body length from anterior end, with trans- 
verse aperture, 0.337 to 0.376 mm in diameter. Ratio of longitudinal diameters 
of suckers 1:1.66 to 1.68. Esophagus short; ceca voluminous, extending 
to posterior end of body, containing a black, granular material probably de- 
tived from blood of host. Pharynx slightly wider than long 0.085 to 0.088 
by 0.093 to 0.102 mm. 


Genital pore approximately midway betwen suckers. Testes subglobular, 
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slightly wider than long, tandem, close together but not in contact, post- 
ovarian, approximately midway between acetabulum and posterior end of 
body. Seminal vesicle tubular, loosely coiled, its posterior end near anterior 
testis and postovarian; pars prostatica a long, almost straight tube extending 
from level of ovary to base of sinus sac. Sinus sac subcylindrical, its membrane 
apparently incomplete posteriorly; ductus hermaphroditicus thick-walled. Ovary 
4-lobed, not far posterior to acetabulum; seminal receptacle subspherical, large, 
postovarian. Vitellaria composed of 12 claviform unbranched tubes centered 
ventral to ovary. Uterus extending to near posterior end of body. Eggs 28 to 
30 by 14 to 16 pw. Excretory system not observed. 


Generic diagnosis of Macradenina: Hemiuridae, subfamily Lecithasterinae. 
Tailless hemiurids with smooth, elongate, cylindrical body. Intestinal ceca 
long and voluminous. Testes tandem, postovarian; seminal vesicle tubular; 
pars prostatica long; sinus sac cylindrical. Ovary 4-lobed; seminal receptacle 
postovarian; vitellaria composed of 12 claviform, unbranched lobes, ventral 
to ovary. Uterus filling most of hindbody. Type species: Macradenina acan- 
thuri. 


Discussion: The genus Macradenina, named for its similarity to Macra- 
dena Linton, 1910, differs from the latter only in that the testes are post- 
ovarian and the vitelline lobes are unbranched. Both genera are intestinal para- 
sites of Acanthurus at Tortugas. Related, elongate Lecithasterinae seem to be 
Trifoliovarium Yamaguti, 1940 and perhaps Hysterolecitha Linton, 1910. 


183. OPpISTHADENA DIMIDIA Linton, 1910 
Figs. 134-139 


Hosts: Kyphosus sectatrix (Linn.), white chub; in 8 of 10 hosts examined. Kyphosus 
incisor (Cuv. & Val.),* yellow chub; in | of 5 hosts examined. 


LocaTION: Stomach. 


Diagnosis: The following description supplements and extends the short 
description of Linton (1910:54-55). 

Body elongate, cylindrical, smooth, without ecsoma. Anterior end bluntly 
pointed; posterior end broadly rounded. Size 2.800 to 8.370 by 0.450 to 1.039 
mm, widest at level of acetabulum. Oral sucker subterminal, subspherical, 
often embedded in anterior end of body, 0.195 to 0.292 mm in transverse 
diameter. Preoral lip present. Various paired papillae associated with mouth 
(Fig. 135). One pair is at the ventro-posterior edge of the mouth (one papilla 
on each side of the midline), another pair lies immediately lateral to these 
at the lateral angles of the mouth. Three pairs of papillae occur on the 
preoral lobe: 1 pair ventral, 1 pair dorsal, and 1 pair lateral (Fig. 135). 
There are thus 5 pairs of papillae associated with the mouth opening. On the 
ventral wall of the oral cavity not far from the mouth occur two sessile, 
circular, rather conspicuous papillae, one on each side of the midline. Aceta- 
bulum large, from 1/5 to 1/9 body length from anterior end, occupying most 
of the body width which is greatest at this level, approximately three times 
the size of the oral sucker, 0.487 to 0.817 mm in transverse diameter. The 
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acetabulum is provided with a peculiar transverse fold of the body wall extend- 
ing across the ventral surface slightly posterior to aperture of the sucker (Fig. 
136). This thin fold is muscular with transverse and apparently dorso-ventral 
or diagonal muscles. When specimens are flattened in killing this flap may 
be inconspicuous. Sometimes it projects at the sides of the body giving the 
appearance described by Linton as lateral papillae. 


Pharynx closely applied to oral sucker; short esophagus inflated and immedi- 
ately forking to form two lateral inflated regions (Fig. 137); ceca extending 
to near posterior end of body. 


Genital pore median, just posterior to intestinal bifurcation, about mid- 
way between acetabulum and pharynx. It leads to a short, tubular genital 
atrium which is well filled by the muscular, cylindrical, truncated, genital cone 
or papilla (Fig. 138). The atrium is followed posteriorly by a subspherical, 
thick-walled sinus sac. Both the male duct and the uterus enter near the base 
of the sac. The ductus hermaphroditicus is surrounded by gland cells; a 
swollen region of the duct occurs near the anterior end of the sac at base 
of the genital cone. Large cells in this swollen region suggest the prostatic 
vesicle of some hemiurids. The sinus sac extends to near the anterior edge 
of the acetabulum. Outside the sac at its posterior edge occurs a cluster of 
small gland cells. The two testes are smooth, transversely extended, tandem, 
close together, median, posterior to midbody, preovarian. The seminal vesicle 
is a broad tube folded two or three times and enclosed within a muscular, 
ovoid sac, which might be called the seminal sac, not far anterior to the testes. 
Pars prostatica a long, sinuous tube surrounded by conspicuous gland cells, 
extending from seminal sac almost to acetabulum; from here it continues 
forward, dorsal to the acetabulum, as a straight tube leading to the sinus sac. 
Ovary ovate, somewhat extended transversely, a short distance posterior to 
testes. Seminal receptacle flask-shaped, extending from posterior edge of the 
ovary anteriorly to the posterior testis. Vitelline glands two, compact, smooth, 
side by side, immediately posterior to ovary. Uterus extending a short dis- 
tance posterior to the vitelline glands, then forward in very short, transverse 
coils becoming straight at the acetabulum, to the sinus sac. Eggs (Fig. 139) 
rather thin-shelled, yellow, elongate, broadly rounded at each end, slightly 
bent in the middle, variable in size, 27 to 42 by 12 to 17 pw. The terminal 
excretory pore is followed by a short sac-like region of the vesicle which 
continues into a thin-walled, tortuous tube bending about among the gonads, 
forking at level of the testes into two thin-walled tubes. These crura early 
show signs of bulbous expansions which become very pronounced anterior 
to the acetabulum. Here the crura send out numerous, broad, lobe-like pro- 
cesses (Fig. 137) which may meet but not fuse medianly. Almost the entire 
forebody is filled by clear, bulbous, vesicular sacs continuous with the excre- 
tory crura. Opposite the oral sucker dorsally the crura unite and send out 
three finger-like processes which extend to near the anterior tip of the body 
(Fig. 137). A pair of lateral, anteriorly directed processes also occurs (Fig. 
137). From the lateral processes there arises on each side a smaller tube 
which coils backward to end near the forking of the vesicle. 


Generic Diagnosis of Opisthadena: Family Hemiuridae; subfamily Dero- 
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genetinae. Body elongate; cylindrical; widest at acetabulum, smooth; without ec- 
soma; with ventral acetabular fold. Testes tandem, posterior to midbody. Sem- 
inal vesicle a folded tube enclosed in a muscular sac; pars prostatica long; sinus 
sac well developed, containing gland cells; ductus hermaphroditicus forming 
a muscular genital cone lying in a genital atrium. Ovary posttesticular; two 
compact, post-ovarian vitellaria. Seminal receptacle present. Uterus only 
slightly posterior to ovary. Excretory crura with numerous bulbous branches 
in forebody, uniting dorsal to oral sucker. Type species: Opisthadena dimidia 
Linton, 1910. 


The genus Opisthadena is placed in the subfamily Derogenetinae because 
of its compact vitellaria. Theletrum Linton, 1910 is a related genus. Macradena 
has the long pars prostatica and a similar body shape but has tubular vitellaria. 
Opisthadena is similar in body shape but has lobed vitellaria, lacks a seminal 
receptacle, and has a greatly reduced pars prostatica. 


184. DicTysARCA VIRENS Linton, 1910 
Figs. 140, 141 


Host: Gymnothorax funebris Ranzani, black moray; in 1 of 3 hosts examined; 3 
specimens. 


Location: Air bladder. 


Discussion: Linton (1910:58-59) reported the species from both the 
black and the spotted moray at Tortugas. Study of my specimens does not 


permit much addition to Linton’s description. They are about the size of 
Linton’s largest (about 10 mm long). They are large, thick trematodes beauti- 
fully colored in life by the opaque white of the gonads and the bright yellow- 
orange of the eggs in the uterus. Typical measurements are: length 10 mm; 
width 3.60 mm; forebody 1.823 mm; oral sucker 0.712 mm; acetabulum 
0.787 mm; eggs 27 by 15 yu. The large vesicular, parenchymal cells noted by 
Linton are very conspicuous. The ceca are large and filled with a finely granu- 
lar material. The testes are lateral, extracecal, more or less diagonal, not far 
posterior to the acetabulum. The terminal male ducts could not be well 
observed in my material. They seem to be as described by Linton, i.e. a short 
genital atrium but no sinus sac. The lobed ovary is to the left, not far from 
the posterior end of the body. The two large vitelline masses are multilobed, 
lateral and symmetrical, immediately preovarian. The uterus fills most of the 
body. Its early coils contain many sperm cells. Cross-sections of one of my speci- 
mens do not reveal a typical seminal receptacle, but Mehlis’ gland is large and 
bipartite, each part enclosed in a membrane. The part receiving the yolk duct 
and the oviduct is more or less typical but contains two distinct kinds of gland 
cells. It connects by a narrow duct with the other part which is equally large and 
mostly filled with a fine fibrous stroma but with a tube containing sperm cells. 
Laurer’s canal was not observed. The excretory crura unite dorsal to the 
pharynx. 

The small eggs hatch in partially evaporated sea-water. The larva is un- 
ciliated and somewhat similar to that of Otodistomum. The bristle plates 
were not clearly seen; there were probably four but two seemed larger than 
the others. 


1947] MANTER: DIGENETIC TREMATODES OF MARINE FISHES 365 


Dictysarca was probably correctly assigned to the Hemiuridae by Poche 
(1926). It is at least a Hemiuroidea. Its subfamily connections are not clear. 


185. JHIRUDINELLA VENTRICOSA (Pallas, 1774) Baird, 1853 
Figs. 142-144 


Host: Coryphaena hippurus Linn., “dolphin”; in 2 of 4 hosts examined; | mature and 
3 immature specimens. 


LocaTion: Location of the immature specimens was not recorded; the mature speci- 
mens seemed to come from the body cavity. 


Discussion: The type species of Hirudinella is H. clavata (Menzies, 
1791), found in the stomach of Scomber pelamys. Various names given to 
this or closely related species have resulted in a confusing synonymy and the 
actual number of species in the genus is very uncertain. They are giant distomes 
known from early times and have been classified according to external form 
and other characters which are clearly subject to great individual variations 
in such muscular worms. Their descriptions date back to a time when the 
worms were referred to as “insects”. They have been reported as being found 
several times free in the sea! As the unreliability of external features became 
realized, students (such as Poirier, 1885; Darr, 1902; Buttel-Reepen, 1903; 
and Miihlschlag, 1914) stressed in great detail the histology of these trema- 
todes which were studied chiefly from serial sections. It seems somewhat 
strange that the common specific characters such as sucker ratio; position 


of gonads; extent and character of vitellaria; and egg size have been given 
little consideration or are buried within pages of histological detail. Published 
figures are either of externals only, or of sections. 


Material to aid in clearing this confusion is not available to me. The problem 
is a complex one. Probably too many species are still recognized although there 
may well be several valid ones. My material of H. clavata from the Pacific 
(Manter, 1940) shows a very elongate cylindrical body with swollen posterior 
end, but young specimens of H. beebei have the same shape as these specimens 
from Coryphaena. The identification of my specimens as Hirudinella ventricosa 
is tentative. The host record is not new. 


The following observations might be noted. The mature specimen measured 
22.5 by 8.5 mm. The oral sucker was 1.738 mm in diameter; the acetabulum, 
with rounded aperture, was 3.879 mm; the sucker ratio thus being 1:2.2. The 
genital pore is opposite the base of the pharynx. The esophagus extends to 
each side leading to the inflated, lobed swellings representing the beginnings 
of the ceca. The ceca are rather narrow in the forebody but posterior to the 
acetabulum become huge in size filling most of the body. They show trans- 
verse foldings or pleats and apparently each has a longitudinal fold or pleat 
extending along the middle third of the hindbody. The three gonads are 
close together just posterior to the acetabulum, the small ovary being directly 
posterior to the right testis. The vitellaria anastomose to form a network 
(Fig. 144) chiefly ventral and dorsal to the ceca and extend from midtestis 
level to about 1/3 body length from the posterior end. The uterine coils are 
crowded between the ceca; they extend posteriorly to about the same limit 
as the vitellaria. Whether the male and female ducts open together or separately 
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could not be observed from the serial sections made of one immature speci- 
men. However, as Chandler suggested, this point perhaps varies with contrac- 
tion of the genital pore. Eggs, so far as they could be measured from a toto- 
mount, were about 33 by 19 y, and had fairly thin shells. 


Generic characters are, I believe, proximity of ovary to testes; the inflated 
ceca; the vitellaria anastomosing to form a network; and the failure of both 
the uterus and the vitellaria to reach by some distance the posterior end of the 


body. 


186. Sclerodistomum sphoeroidis n. sp. 
Figs. 145-148 


Host: Sphoeroides spengleri (Bloch), puffer; in 6 of 36 hosts examined; 1 specimen 
in each of 5 hosts; 3 specimens, 2 immature, in another. 


Location: Body cavity. 


Description: Body thick and muscular but forebody rather slender; color 
deep red in life; length 5.536 to 7.411 mm; greatest width 1.592 to 3.294 mm, 
near middle of hindbody; posterior end broadly rounded; forebody tapering. 
A specimen 4.117 mm long was immature. Oral sucker longer than wide, 
0.387 to 0.667 mm in width by 0.438 to 0.740 mm in width; acetabulum sub- 
spherical, with small, longitudinal aperture, 0.752 to 1.372 mm in diameter. 
Ratio of transverse diameter of oral sucker to that of acetabulum about 1:2. 


Forebody about 1/4 to 1/3 body length. Pharynx 0.204 to 0.225 mm long 
by 0.182 to 0.262 mm wide; esophagus very short, with folded inner wall; 
small enlargement at beginning of each cecum; ceca fairly large but not vol- 
uminous as in Hirudinella, slightly sinuous, with finely corrugated wall, 
extending to posterior end of body, often containing a black material. 


Genital pore midway between suckers, median or submedian, immediately 
posterior to intestinal bifurcation. Two testes, wider than long, in contact, 
side by side or diagonal, very closely posterior to acetabulum, often slightly 
overlapping posterior edge of acetabulum. Seminal vesicle a coiled tube with 
muscular wall and embedded in a finely fibrous stroma of the parenchyma. 
Anterior to the acetabulum the stroma becomes glandular but the male duct, 
now the pars prostatica, remains very muscular. The male duct joins the 
metraterm about in the middle of the genital cone (Fig. 146). Genital cone 
and atrium large. Ovary ovoidal or subspherical, distant from testes, about 
in middle of hindbody, median or to the right. Mehlis’ gland compact, well 
developed, at the right or the left posterior edge of the ovary. Laurer’s canal 
present, somewhat coiled, leading to a spherical enlargement within Mebhlis’ 
gland and containing sperm cells. True seminal receptacle absent. Uterus 
with wide, intercecal transverse coils reaching to near the posterior end of the 
body then forward becoming a muscular metraterm near posterior border of 
acetabulum. The metraterm leads through the compact stroma surrounding 
the seminal vesicle and joins the male duct in the genital cone. The vitellaria 
originate as coiled tubes, 3 on one side, 4 on the other. These tubes almost 
immediately fork and some of them may fork agaain as they extend laterally 
from the region of Mehlis’ gland. Near the ceca the tubes begin to diverge 
and lateral to the ceca they spread anteriorly and posteriorly as much coiled 
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but not anastomosing tubes. They seem to number from 7 to 10 with 8 as 
the most common number. Anteriorly they reach almost to testicular level, 
posteriorly almost to the end of the body. Only a few coils occur median to 
the ceca. Eggs are 32 to 36 by 19 to 24 wu and possess extremely thick shells 
(about 4 p, as in S. italicum). 


The excretory system is rather unusual but similar to that described by 
Looss (1912) for S. italicum. From the terminal excretory pore a short, nar- 
row, cellular tube leads forward, enlarges to form a wider tube, then divides 
into two short, narrow, still cellular branches (Fig. 148). Usually one of these 
branches is much shorter than the other. The longer branch ends blindly 
just median to one of the intestinal ceca. Cross-sections show clearly that 
the shorter branch opens into the inflated, thin-walled, vesicular portion of 
the system. The junction is surrounded by a sphincter muscle. The vesicular 
portion of the system is lined with flat epithelium and sends out bulbous 
branches some of which may extend posteriorly along the side of the median 
excretory tube. About midway between the ovary and testes this highly irreg- 
ularly shaped vesicle forks into two crura which extend into the region of 
the oral sucker. In the forebody they are less branched but still possess irregu- 
lar bulbous outpocketings. They unite dorsal to the oral sucker. 

Discussion: Only one other species, S. italicum, has been described in this 
genus. S. sphoeroidis differs from it in its smaller size, more slender forebody; 
more anterior genital pore, testes close together rather than far apart, and 
smaller eggs. Similarities include such details as the very thick shells of the 
eggs, and the peculiar excretory system although in S. sphoeroidis the “dif- 
ferentiated paired tube” labeled Ex! in Looss’s figure has at least one long 
arm. S. sphoeroidis is from the body cavity rather than from the stomach of 
the host. 

Dollfus (1932) proposed that the Sclerodistomatinae be raised to family 
rank and separated from Hirudinella, largely on the basis of the excretory 
system. Considering the terminal genital ducts, the tubular vitellaria, the shell 
gland complex, and the similarity in body form, I am inclined to retain 
Sclerodistomum and Hirudinella in the Sclerodistomatinae. In both genera 
the excretory vesicle is voluminous either as much coiling tubes or as a bul- 
bous inflated tube. 


187. TETROCHETUS CORYPHAENAE Yamaguti, 1934 
Fig. 149 


Host: Coryphaena hippurus Linn., “dolphin”; in 3 of 4 hosts examined. 
Location: Intestine. 


APOROCOTYLIDAE 
188. DEoNTACYLIX OVALIS Linton, 1910 
Fig. 150 


Hosts: Kyphosus sectatrix (Linn.), white chub; in 4 of 10 specimens examined. 
Kyphosus incisor (Cuv. & Val.), yellow chub; in | of 5 hests examined. 


Location: Body cavity. 


Discussion: Linton’s description of this species is essentially correct but 
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incomplete in some respects. He did not indicate the location of the parasite. 
Manter (1940:445) has noted its collection from the coelom of the host. 
All my 33 specimens were from that location and although the trematode is 
a typical blood fluke in its morphology, it is evidently a coelomic parasite. 

The body surface is provided with rows of fine spines which are only slightly 
better developed laterally. There is a single testes, located about in the middle 
of the body. The testis is mire or less H-shaped, with two longitudinal extra- 
cecal extensions the posterior ends of which reach slightly beyond the ceca; 
two transverse processes extend medianly and unite at the center of the 
testis, leaving two large spaces, one on each side of midline (Fig. 150). The 
testis is of the reticulate type with scattered small perforations or pores. The 
vas deferens extends backward in broad curves to form an S-shaped path with 
a conspicuous C-curve near the posterior end. A small, ovoid cirrus sac with 
very thin membrane is present. The lobed ovary is to the left of midline; the 
uterine seminal receptacle is just anterior to the point of union with the vitelline 
duct; the uterus is much coiled and extends anterior to the ovary; the vitelline 
glands lie chiefly in the area of the ceca, extra- and inter-cecal, ventral to the 
ceca, largely covering the testis; some follicles occur anterior to the ceca 
along the sides of the posterior portion of the esophagus. There is a short, 
relatively weak metraterm. The uterine pore is closely anterior to the male pore. 

One other genus of Aporocotylidae, Psettarium Goto & Ozaki, 1930 (= 
Plehnia Goto & Ozaki, 1929), possesses a single, reticulated testis. Deonta- 
cylix differs in its preovarian coils of the uterus, and in a number of smaller 
characteristics. 


189. Psettarium cardiocolum n. sp. 
Figs. 151, 152 


Host: Calamus bajonado (Bloch and Schneider), grass porgy; in 1 of 15 hosts exam- 
ined. 
Location: Heart. 


Description: Body very thin, 1.125 mm long by 0.167 mm wide. Spines 
in short transverse rows, ventrally around periphery of body. For a short dis- 
tance near midbody and adjacent to the male pore, the spines in the rows are 
fused to form a single chitinous rod the pointed tip of which projects as a 
fine, hair-like spine. The mouth is subterminal and ventral, the long esophagus 
is a little less than 1/2 body length, the intestinal bifurcation being 0.450 mm 
from anterior end. Anterior ceca broad and rather short, 0.075 mm in length; 
posterior ceca 0.300 to 0.315 mm in length, extending about 1/2 way between 
bifurcation and posterior end of body. Male pore dorsal, near left edge of body, 
0.051 mm from posterior end, at tip of papilla-like projection apparently the 
end of the cirrus sac. Testis single, elongate, slightly irregular in shape, outline 
rather indistinct, filling intercecal space from intestinal bifurcation to tips of 
ceca, not extending beyond ceca laterally. Testes perforated by a number of 
openings, hence of the reticulated type. Vas deferens swollen to function as 
seminal vesicle, only slightly sinuous, extending to near posterior end of 
body where it narrows and turns to the left to enter cirrus sac. Origin of vas 
deferens was not clearly seen, but probably multiple. Cirrus sac pyriform, 
19 by 9 u, partly projecting from genital pore. 
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Ovary, bilobed, median, without distinct membrane, about 1/ body length 
from posterior end. Vitellaria consisting of small follicles from level of ovary 
to transverse nerve commissure 0.102 mm from anterior end; extracecal, filling 
median portion of body on each side of esophagus but with narrowing fields 
ending at netve commissure. Oviduct extending posteriorly to about half- 
way between ovary and posterior end, here it receives the long unpaired 
vitelline duct then bends forward as a rather wide uterus to the left lobe of 
the ovary where it bends sharply backward toward the uterine pore; one short 
loop in descending arm of uterus; metraterm cylindrical, with thick walls, 27 
long, 10 y. wide. Uterine pore a short distance (0.068 mm) anterior to male 
pore, about halfway between left edge and midline of the body. Mehlis’ 
gland diffuse, from oviduct region almost to level of male pore. No fully 
formed eggs present. A number of egg cells and vitelline cells in basal por- 
tion of uterus did not seem to possess egg shells. 


Comparisons: Two genera of Aporocotylidae possess a single reticulated 
testis: Deontacylix Linton, 1910, and Psettarium Goto and Ozaki, 1930 
(= Plehnia Goto and Ozaki, 1929). Although the present species might 
deserve generic rank, it is placed in Plehnia because of the postovarian uterus 
in contrast to the long, preovarian coils of the uterus in Deontacylix. It differs 
from P. japonicum (Goto and Ozaki, 1929) in its median, bilobed ovary, more 
anterior Mehlis’ gland, much longer esophagus, and much less extensive testis. 
It is more similar to P. tropicum Manter, 1940 but is much smaller, has a 
relatively much longer esophagus, longer anterior ceca, more anterior Mehlis’ 
gland, and a distinct metraterm. 


Host List 


The following is an alphabetical list of fishes in which adult, digenetic 
trematodes were found, together with a list of the trematodes from each host. 
The number in parentheses indicates the number of hosts examined. 


Abudefduf saxatilis (Linn.), Lecithaster acutus 
sergeant major (13) Alutera schoepfi (Walbaum), 
Deretrema fusillus filefish (2) 
Haplosplanchnus adacutus Rhagorchis odhneri 
Parahemiurus merus Ancylopsetta dilecta 
Acanthurus bahianus (Goode & Bean (8) 
Castelnau, ocean tang (6) Gonocerca crassa 
Hysterolecitha rosea Lecithochirium microstomum 
Acanthurus coeruleus Bloch & Pseudopecoelus vulgaris 
Schneider, blue tang (12) Anisotremus virginicus 
Hapladena varia (Linn.), porkfish (4) 
Haplosplanchnus obtusus Brachadena pyriformis 
Hysterolecitha rosea Diplangus paxillus 
Lecithaster acutus Hamacreadium mutabile 
Macradena perfecta Hamacreadium oscitans 
Macradenina acanthuri Leurodera decora 
Mesolecitha linearis Monorchis latus 
Acanthurus hepatus (Linn.), tang (6) Proctotrema longicaecum 
Hapladena varia Antennarius radiosus 
Haplosplanchnus obtusus Garman, frog fish (3) 
Hysterolecitha rosea Sterrhurus floridensis 


38 
te. 

st. 
is 

ly 
dle 
ra- 

a; 

he 

he 

he 

th 
th 

he 
ne 
ne 
he 

ca 
rt, 

e. 

‘d- 

er 

es 

| 
a 

m 
h; 
n 

y; 

e 

e 
of 
of 
d 
of 
as 


370 


Antennarius scaber 
(Cuv.), frog fish (2) 
Sterrhurus floridensis 
Apogon maculatus 
(Poey), cardinal fish (2) 
Helicometrina nimia 
Apogon pseudomaculatus 
Longley, cardinal fish (4) 
Helicometrina nimia 
Argentina striata Goode & Bean (5) 
Parasterrhurus anurus 
Steringophorus profundus 
Auxis thazard (Lacépéde), frigate 
mackerel (Linton’s record) 
Tergestia laticollis 


Balistes capriscus 
Gmelin, triggerfish (2) 
Xystretrum solidum 
Balistes vetula Linn., 
queen triggerfish (7) 
Apocreadium balistis 
Diplangus paxillus 
Helicometrina nimia 
Bathystoma rimator (Jordan & 
Swain), tomtate (3) 
Genolopa ampullacea 
Bathygobius soporator 
(Cuv. & Val.), goby (12) 
Helicometra execta (>) 
Bathystoma striatum 
(Cuv. & Val.) (14) 
Brachadena pyriformis 
Genolopa ampullacea 
Bellator militaris (Goode & Bean) (23) 
Helicometra fasciata 
Pseudopecoelus vulgaris 
Bembrops gobioides (Goode) (15) 
Pseudopecoelus vulgaris 
Sterrhurus floridensis 
Benthodesmus atlanticus 
Goode & Bean (1) 
Pseudopecoelus vulgaris 
Bothus ocellatus (Agassiz) (19) 
Ectenurus virgulus 
Brachygenys chrysargyreus 
(Ginther), bronze grunt (7) 
Brachadena pyriformis 
Diplangus paxillus 
Dipherostomum americanum 
Genolopa ampullacea 
Hamacreadium oscitans 
Leurodera decora 
Brotula barbata (Bloch & Schneider) (5) 
Gonocerca crassa 
Lissoloma brotulae 
Metadena brotulae 
Pseudopecoelus vulgaris 
Sterrhurus floridensis 
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Calamus bajonado (Bloch & 
Schneider), grass porgy (15) 

Anahemiurus microcercus 
Brachadena pyriformis 
Lecithochirium sp. 
Lobatostoma ringens 
Plagioporus crassigula 
Proctoeces erythraeus 
Pycnadenoides calami 
Psettarium cardiocolum 
Stephanostomum sentum 


Calamus calamus (Cuv. & Val.), 
saucer-eye porgy (20) 
Anahemiurus microcercus 
Brachadena pyriformis 
Helicometrina nimia 
Lobatostoma ringens 
Myzoxenus vitellosus 
Plagioporus crassigula 
Proctoeces erythraeus 
Pseudocreadium anandrus 
Pycnadena lata 
Stephanosotmum sentum 
Callionymus agassizii Goode & Bean 
Derogenes crassus 
Caranx bartholomaei 
Cuv. & Val., yellow jack (3) 
Bucephalus varicus 
Paraproctotrema brevicaecum 
Parectenurus americanus 
Pseudopecoeloides carangis 
Tergestia acuta 
Caranx latus Agassiz, jack (6) 
Bucephalus varicus 
Stephanostomum ditrematis 
Stephanostomum megacephalum 
Caranx ruber (Bloch), runner (6) 
Bucephalus varicus 
Phyllodistomum carangis 
Pseudopecoeloides carangis 
Stephanostomum ditrematis 
Carapus bermudensis (Jones) (4) 
Genitocotyle atlantica 
Chaetodon aya Jordan, 
butterfly fish (2) 
Brachadena pyriformis 
Chaetodon capistratus Linn., 
butterfly fish (5) 
Hurleytrema chaetodoni 
Mulititestis chaetodoni 
Chaetodon ocellatus Bloch, 
butterfly fish (11) 
Hurleytrema chaetodoni 
Multitestis chaetodoni 
Chaetodon sedentarius Poey (2) 
Brachadena pyriformis 
Chauanx pictus Lowe 


(=C. nuttingi) (9) 


[Vol. 38 


1947] MANTER: DIGENETIC TREMATODES OF MARINE FISHES 


Adinosoma robustum 
Aponurus intermedius 
Hemiperina nicolli 
Chlorophthalmus truculentus 
Goode & Bean (10) 


Adinosoma robustum 


Citharichthys cornutus (Gunther) (22) 


Dolichoenterum sp. 


Coelorhynchus carminatus (Goode) (36) 


Gonocerca crassa 
Gonocerca phycidis 
Lepidapedon elongatum 
Lepidapedon rachion 
Lomasoma wardi 
Pseudopecoelus tortugae 
Coryphaena hippurus Linn., 
dolphin (7) 
Dinurus breviductus 
Dinurus barbatus 
Dinurus longisinus 
Dinurus tornatus 
Hirudinella ventricosa 
Stephanostomum coryphaenae 
Tetrochetus coryphaenae 
Cryptotomus auropunctatus (Cuv. 
& Val.), parrot fish (15) 
Haplosplanchnus brachyurus 
Cyclopsetta fimbriata (Goode 
Bean), flounder (8) 


Sterrhurus floridensis 


Decodon puellaris (Poey), 
Cuban hogfish (2) 
Deretrema fusillum 
Myzoxenus vitellosus 
Plagioporus crassigula 
Dibranchus atlanticus Peters (12) 
Hemiperina nicolli 
Diodon holocanthus Linn., 
porcupine fish (3) 
Opistholebes adcotylophorus 
Diplacanthopoma brachysoma 
Ginther (4) 
Hemiperina nicolli 
Megenteron crassum 
Diplectrum fermosum (Linn.) (21) 
Lecithochirium parvum 
Diplodus holbrookii (Bean), 
spot-tail pinfish (8) 
Plagioporus crassigula 
Doratonotus megalepis Giinther (7) 
Helicometra execta 
Echeneis naucrates Linn. (3) 
Sterrhurus floridensis 
Epigonus occidentalis 
Goode & Bean (7) 
Lepidapedon elongatum 
Epinephelus adsencionis (Osbeck), 
rock hind (1) 


Stephanostomum dentatum 


Epinephelus morio (Cuv. & Val.), 
red grouper (33) 
Helicometra torta 
Lepidapedon levenseni 
Opisthoporus epinepheli 


Stephanostomum dentatum 


Epinephelus niveatus (Cuv. & Val.) (3) 


Lepidapedon nicolli 
Prosorhynchus ozakii 
Stephanostomum microstephanum 
Epinephelus striatus (Bloch), 
Nassau grouper (6) 
Helicometra torta 
Lecithochirium parvum 
Eques acuminatus (Bloch & 
Schneider), ribbonfish (9) 
Helicometra execta 
Horatrema crassum 
Pseudopecoeloides equesi 
Eques lanceolatus (Linn.), 
ribbonfish (7) 
Horatrema crassum 
Pseudopecoeloides equesi 
Eucinostomus lefroyi (Goode), 
mojarra (12) 
Anahemiurus microcercus 
Crassicutis marina 
Hurleytrema eucinostomi 
Euthynnus alletteratus (Rafinesque), 
little tunny (3) 
Dinurus scombri 
Lecithochirium parvum 
Lecithochirium texanum 
Rhipidocotyle nagatyi 
Tergestia laticollis 


Fistularia tabacaria Linn. (1) 
Sterrhurus microcercus 


Gerres cinereus (Walbaum), 
mojarra (15) 
Crassicutis marina 
Homalometron elongatum 
Gymnothorax funegris Ranzani, 
black moray (3) 
Dictysarca virens 
Sterrhurus fusiformis 
Stomachicola rubea 
Gymnothorax moringa (Cuv.), 
common spotted moray (3) 
Dollfustrema gravidum 
Sterrhurus fusiformis 
Stomachicola rubea 


Haemulon album Cuv. & 
Val., margate fish (2) 


Brachadena pyriformis 
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Diplangus paxillus 
Genolopa ampullacea 
Lecithochirium sp. 
Proctotrema truncatum 
Haemulon carbonarium Poey, 
black grunt (2) 
Genolopa ampullacea 
Diplangus parvus 
Hamacreadium oscitans 
Horatrema crassum 
Leurodera decora 


Haemulon flavolineatum (Desmarest), 


french grunt (11) 
Genitocotyle atlantica 
Genolopa ampullacea 
Diplangus parvus 
Diplangus paxillus 
Leurodera decora 
Postmonorchis orthopristis 
Proctotrema parvum 
Proctotrema truncatum 

Haemulon macrostomum Giinther, 

Spanish grunt (6) 
Brachadena pyriformis 
Genolopa ampullacea 

Haemulon parra (Desmarest), 

sailor's choice (13) 
Brachadena pyriformis 
Leurodera decora 

Haemulon plumieri (Lacépéde), 

common grunt (34) 
Brachadena pyriformis 
Diplangus paxillus 
Genolopa ampullacea 
Hamacreadium consuetum 
Hamacreadium oscitans 
Helicometra execta 
Lecithochirium sp. 
Leurodera decora 
Monorchis latus 
Proctotrema truncatum 
Stephanostomum sentum 

Haemulon sciurus (Shaw), 

yellow grunt (24) 
Brachadena pyriformis 
Diplangus paxillus 
Genolopa ampullacea 
Hamacreadium consuetum 
Hamacreadium oscitans 
Helicometra execta 
Lecithochirium sp. 
Leurodera decora 
Proctotrema truncatum 
Stephanostomum sentum 

Halichoeres bivittatus (Bloch), 

slippery dick (36) 
Haplosplanchnus adacutus 
Helicometra execta 
Helicometrina parva 


Halichoeres maculipinna 
(Miller & Troschel) (2) 
Haplosplanchnus adacutus 
Halichoeres poeyi Steindachner 
(=H. kirschii) (10) 
Helicometra execta 
Halichoeres radiatus (Linn.), 
puddingwife (3) 
Helicometra execta 
Harengula macrophthalma 
(Ranzani), sardine (33) 
Bacciger harengulae 
Diplangus paxillus 
Ectenurus virgulus 
Opechona gracilis 
Parahermiurus merus 
Helicolenus maderensis 
Goode & Bean (21) 
Derogenes varicus 
Opecoelina helicoleni 
Pseudopecoelus vulgaris 
Hemiramphus brasiliensis 
(Linn.), halfbeak (7) 
Steganoderma hemiramphi 
Hemianthias vivanus 
(Jordan & Swain) (1) 
a small hemiurid; lost 
Hepsetia stipes (Miller & 
Troschel), hardhead (66) 
Bivesicula hepsetiae 
Holacanthus ciliaris (Linn.), 
queen angelfish (4) 
Antorchis urna 
Barisomum erubescens 
Holacanthus isabelita (Jordan & 
Rutter), angelfish (13) 
Antorchis urna 
Barisoma erubescens 
Holocentrus ascensionis (Osbeck), 
squirrelfish (2) 
Helicometra torta 
Holocentrus coruscus (Poey), 
squirrelfish (10) 


Neopecoelus holocentri 


Jenkinsia lamprotaenia 
(Gosse), round herring (7) 


trematode in one; lost 


Kathetostoma albigutta Bean (3) 
Bucephalus kathetostomae 
Kyphosus incisor (Cuv. & 
Val.), yellow chub (5) 
Deontacylix ovalis 
Enenterum aureum 
Haplosplanchnus kyphosi 
Opisthadena dimidia 
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Kyphosus sectatrix (Linn.), 
white chub (13) 
Deontacylix ovalis 
Enenterum aureum 
Haplosplanchnus kyphosi 
Opisthadena dimidia 


Labrosomus haitensis Beebe 
& Tee-Van (1) 
Helicometra execta 
Lachnolaimus maximus (Wal- 
baum), hogfish (8) 
Helicometra execta 
Lepocreadium bimarinum 
Megalomyzon robustus 
Myzoxenus lachnolaimi 


Lactophrys tricornis (Linn.) (28) 


Dermadena lactophrysi 
Megapera gyrina 
Megapera orbicularis 
Megapera pseudura 
Thysanopharynx elongatus 
Lacophrys trigonus (Linn.), 
trunkfish (11) 
Dermadena lactophrysi 
Lactophrys triqueter (Linn.), 
trunkfish (4) 
Dermadena lactophrysi 
Xystretrum solidum 
Laemonema barbatulum 
Goode & Bean (19) 
Eurycreadium vitellosum 
Lepidapedon elongatum 
Pseudopecoelus vulgaris 
Stephanostomum lineatum 
Lophius piscatorius Linn. (2) 
Gonocerca crassa 
Metadena brotulae 
Sterrhurus floridensis 
Lutianus analis (Cuv. & Val.), 
muttonfish (8) 
Hamacreadium gulella 
Hamacreadium mutabile 
Metadena crassulata 
Stephanostomum casum 
Lutianus apodus (Walbaum), 
schoolmaster (19) 
Hamacreadium mutabile 
Helicometrina nimia 
Lutianus griseus (Linn.), 
gray snapper (24) 
Hamacreadium gulella 
Hamacreadium mutibile 
Helicometrina nimia 
Lecithochirium sp. 
Leurodera decora 
Metadena adglobosa 
Metadena globoza 


Stephanostomum casum 


Lutianus jocu (Bloch & 

Schneider), dog snapper (1) 

Hamacreadium mutabile 
Lutianus synagris (Linn.), 

Lane snapper (8) 
Hamacreadium mutabile 
Helicometrina nimia 

Lutianus vivanus (Cuv. & Val.) (1) 
Metadena, probably crassulata 
Sterrhurus sp.; lost 


Macrouridae (6) 
Lepidapedon lebouri 
Malacoctenus macropus (Poey), 
blenny (10) 
Genitocotyle atlantica 
Merluccius sp., probably M. 
bilinearis (Mitchill) (23) 
Adinosoma robustum 
Derogenes varicus 
Gonocerca crassa 
Gonocerca phycidis 
Sterrhurus praeclarus 
Monacanthus ciliatus (Mitchill), 
filefish (24) 
Rhagorchis odhneri 
Monacanthus hispidus (Linn.), 
filefish (28) 
Bianium plicitum 
Gonocercella atlantica 
Megapera ovalis 
Monolene antillarum Norman (49) 
Lomasoma monolenei 
Mugil curema Cuv. & Val. (13) 
Haplosplanchnus sp.; unidentified 
Mulloidichthys martinicus (Cuv. & 
Val.), yellow goatfish (10) 
Opecoeloides brachyteleus 
Mycteroperca microlepis (Goode 
& Bean) (1) 
Prosorhynchus atlanticus 
Mycteroperca venenosa (Linn.), 
yellowfin grouper (7) 
Helicometra execta 
Opisthoporus mycteropercae 
Prosorhynchus atlanticus 
Stephanostomum dentatum 


Neoscopelus macrolepidotus Johnson (4) 
specimen lost; probably Pseudopecoe- 
lus vulgaris 


Ocyurus chrysurus (Bloch), 
yellowtail (47) 
Aponurus laguncula 
Deretrema fusillum 
Hamacreadium mutabile 
Helicometrina nimia 
Lepocreadium trulla 


374 THE AMERICAN MiIpLAND NATURALIST 


Parahemiurus merus 
Siphodera vinaledwardsi 
Stephanostomum casum 

Odontoscion dentex (Cuv. & Val.) (2) 
Horatrema crassum 

Ogcocephalus cubifrons (Richardson), 

batfish (9) 

Brachadena_ pyriformis 
Sterrhurus floridensis 

Opisthognathus maxillosus (Poey) (2) 
Helicometrina nimia 

Opisthognathus sp., jawfish (2) 


Genitocotyle atlantica 


Paralichthys oblongus (Mitchill) (11) 
Adinosoma robustum 
Gonocerca crassa 

Paralichthys sp., probably P. 

squamilentus Jordan & Gilbert (3) 
Gonocerca crassa 
Sterrhurus floridensis 
Parexocoetus mesogaster (Bloch), 
flying fish (4) 
Brachyenteron parexocoeti 
Steganoderma parexocoeti 

Peristedion imberbe Poey (17) 
Hemiutus sp. 

Pseudopecoelus vulgaris 

Peristedion longispathum 

Goode & Bean (32) 
Dissosaccus laevis 

Peristedion miniatum Goode (7) 
Dissosaccus laevis 
Lomasoma gracilis 
Pseudopecoelus vulgaris 

Peristedion platycephalum 

Goode & Bean (14) 
Brachyenteron peristedioni 
Dissosaccus laevis 
Pseudopecoelus vulgaris 

Phycis cirratus Goode & Bean (8) 
Gonocerca crassa 
Stephanostomum lineatum 
Sterrhurus floridensis 

Polymixia lowei Ginther (1) 
Lecithochirium parvum 

Pomacanthus arcuatus (Linn.), 

black angelfish (3) 
Antorchis urna 
Barisomum erubescens 
Pleurogonius candibulus 

Pomacanthus aureus (Bloch), 

black angelfish (14) 
Antorchis urna 
Barisomum erubescens 
Cleptodiscus reticulatus 

Hapladena leptotelea 
Pleurogonius candibulus 
Theletrum fustiforme 


Pomacentrus leucostictus 

Miller & Troschel (31) 
Haploplanchnus pomacentri 
Helicometrina nimia 

Pomacentrus xanthurus Poey (13) 
Haplosplanchnus pomacentri 

Pontinus longispinus Goode & Bean (20) 
Pseudopecoelus vulgaris 
Sterrhurus floridensis 

Priacanthus arenatus Cuv. & Val., 

glass-eye snapper (3) 
Bucephalus priacanthi 
Deretrema fusillum 
Lecithochirium parvum 
Pseudopecoelus priacanthi 
Tergestia pectinata 

Priacanthus cruentatus (Lacépéde), 
big-eye (3) 
Lecithochirium parvum 
Pseudopecoelus priacanthi 
Prionodes sp. (19) 
Helicometra fasciata 
Lecithochirium parvum 
Sterrhurus floridensis 
Prionotus alatus Goode & Becn (4) 
Helicometra fasciata 
Pseudopecoelus vulgaris 
Prionotus sp. (10) 
Sterrhurus floridensis 
Prionotus stearnsi Jordan & Swain (3) 
Pseudopecoelus vulgaris 
Sterrhurus floridensis 
Promicrops itaiara (Lichtenstein), 

jewhsh (4) 

Lecithochirium microstomum 

Presorhynchus promicropsi 

Stephanostomum promicropsi 
Pronotogrammus aureorubens 

Longley (14) 

Lethadena profunda 
Pseudopecoelus vulgaris 
Pseudoscarus coelestinus (Cuv. 

& Val.), loro (4) 
Hapladena ovalis 
Haplosplanchnus brachyurus 

Pseudoscarus guacamaia (Cuv.) (3) 
Haplosplanchnus brachyurus 
Pseudupeneus maculatus (Bloch), 

red goatfish (13) 
Lecithochirium parvum 
Opecoeloides elongatus 


Sauridia normani Longley (6) 
Gonocerca crassa 

Scarus punctulatus Cuv. & Val. (7) 
One trematode; lost 

Scarus croicensis Bloch (2) 
Barisomum erubescens 


[Vol. 38 


1947] MANTER: DIGENETIC TREMATODES OF MARINE FISHES 375 


Scomberomorus regalis (Bloch), 
mackerel (3) 
Rhipidocotyle adbaculum 
Rhipidicototyle baculum 

Scorpaena agassizii Goode & Bean (6) 
Helicometrina nimia 

Scorpaena braziliensis Cuv. & Val., 

scorpion fish (24) 
Helicometrina nimia 
Neopecoelus scorpaenae 
Sterrhurus floridensis 

Scorpaena cristulata Goode & Bean (2) 
Derogenes varicus 
Opecoelina scorpaenae 
Pseudopecoelus vulgaris 

Scorpaena grandicornis Cuv. & Val., 

scorpion fish (4) 
Neopecoelus scorpaenae 

Scorpaena inermis Cuv. & Val. (2) 
Sterrhurus sp. 

Scorpaena plumieri Bloch (3) 
Bucephalus scorpaenae 
Helicometrina nimia 
Sterrhurus floridensis 

Setarches parmatus Goode (2) 
Derogenes varicus 
Gonocerca crassa 

Sparisoma aurofrenatum 

(Cuv. & Vai.) (3) 
Haplosplanchnus brachyurus 

Sparisoma pachycephalum Longley, 

parrotfish (20) 

Hapladena ovalis 
Haplosplanchnus sparisomae 

Sparisoma spinidens (Guichenot) (1) 
Haplosplanchnus brachyurus 

Sparisoma viride (Bonnaterre) (4) 
Haplosplanchnus brachyurus 
Haplosplanchnus sparisomae 

Sphoeroides sp. (7) 

Bianium plicitum 

Sphoeroides spengleri (Bloch), 

puffer (36) 

Bianium plicitum 
Sclerodistomum sphoeroidis 
Xystretrum pulchrum 

Sphyraena barracuda (Walbaum), 

barracuda (15) 
Bucephalopsis arcuatus 
Bucephalopsis longoviferus 
Rhipidocotyle barracudae 

Stegastes chrysurus (Cuv. & Val.) (5) 
Haplosplanchnus sp.; unidentified 
Stephanostomum sp.; dead 

Strongylura raphidoma (Ranzani), 

houndfish (10) 
Haplosplanchnus acutus 

Strongylura timucu (Walbaum) (2) 


Haplosplanchnus acutus 


Steganoderma elongatum 
Syacium micrurum Ranzani (14) 
Sterrhurus floridensis 
Syacium papillosum (Linn.) (21) 
Helicometrina nimia 
Sterrhurus floridensis 
Synagrops bellus (Gooce & Bean) (1) 
Rhipidocotyle longleyi 
Syngnathus robertsi (Jordan & 
Ritter), pipefish (12) 
Genitocotyle atlantica 
Syngnathus floridae (Jordan & 
Gilbert) (33) 
one trematode; lost 
Synodontid (9) 
Dinosoma rubrum 
Gonocera crassa 
Synodus foetens (Linn.), 
lizardfish (7) 
Genolopa ampullacea 
Lecithochirium mecosaccum 
Lecithochirium parvum 
Lecithochirium synodi 
Opegaster synodi 
Parahemiurus merus 
Parectenurus americanus 
Sterrhurus floridensis 
Synodus intermedius (A gassiz), 
lizardfish (9) 
Gonocerca crassa 
Sterrhurus floridensis 
Synodus poevi Jordan, lizardfish (1) 
Lecithochirium mecosaccum 
Synodus sp. (3) 
Dinosoma rubrum 
Sterrhurus floridensis 


Tarpon atlanticus (Cuv. 
& Val.), tarpon (3) 
Lecithochirium microstomum 
T:alassoma bifasciatum (Bloch) (15) 
Helicometra execta 
Trachurops crumenophthalma 
(Bloch) (5) 
Ectenurus virgulus 
Neonotoporus yamagutii 
Parahemiurus merus 
Pseudopecoeloides gracilis 
Tergestia pectinata 


Unidentified eel; probably Synapho- 
branchus kaupii Johnson (1) 

Aponurus intermedius 
Steringophorus magnus 

Unidentified lizard fish (1) 
Benthotrema plenum 

Upeneus parvus Poey (2) 
Deretrema fusillum 


Urophycis chesteri (Goode & Bean) (6) 
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Adinosoma robustum 
Lepidapedon elongatum 
Podocotyle pearsei 
Urophycis regius (Walbaum) (13) 

Adinosoma robustum 

Derogenes varicus 

Dinosoma rubrum 

Gonocerca crassa 


Gonocerca phycidis 
Lecithochirium sp. 
Lomasoma wardi 
Stephanostomum lineatum 


Xenodermichthys copei (Gill) (2) 
(=Aleposomus sp. of Manter) 
Lethadena profunda 


The following 55 species of fishes did not contain trematodes. In most 
cases, it will be noted, only one or a few specimens were examined. 


Aleposomus sp. (1) 
Alutera scripta (Osbeck) (1) 
Angyropelecus amabilis (Ogilby)* (1) 
Antigonia capros Lowe (2) 
Apogon pigmentarius (Poey) 
cardinal fish (2) 
Apogonichthys stellatus Cope (2) 
Auchenopterus monophthalmus 
Ginther (1) 
Aulostomus maculatus Val., 


trumpet fish (1) 
Bathypterois quadrifilis (Ginther) (2) 


Blennius cristatus Linn. (11) 
Blennius marmoreus Poey (5) 


Cantherines pullus (Ranzani) (1) 
Chilomycterus schoepfi, spiny boxfish (3) 
Citharichthys arctifrons Goode (21) 
Coryphopterus glaucofraenum Gill (1) 


Dactylopterus volitans (Linn.) (6) 

Diplectrum radiale (Cuv. & Val.) (4) 

Dinematichthys cayorum (Everman & 
Kendall) (3) 

Diplodus holbrooki (Bean), spot-tail 
pinfish (16) 


Elacatinus oceanops Jordan (1) 
Engyophrys sentus Ginsburg (6) 


Gillellus semicinctus Gilbert, 
stargazer (1) 

Gnathypops aurifrons (Jordan 
& Thompson) (1) 


Hippichthys brachycephalus (Poey), 
sea horse (3 
Hippocampus punctulatus Guichenot, 
sea horse (4) 
Histrio gibba (Mitchill), 
sargassum fish (1) 
Hollardia hollardi Poey (8) 
Hypoplectrus gemma 
(Goo-e & Bean) (2) 


Hypoplectrus puella (Cuv. & Val.) (8) 
Toglossus calliurus Bean (1) 


Lagodon rhomboides (Linn.), 
pinfish (4) 

Lepophidium cervinum 
(Goode & Bean) (2) 

Lutianus campechanus (Poey), 
red snapper (1) 


Opisthognathus aurifrons 
(Jordan & Thompson) (2) 


Pempheris schomburgkii 

Miller & Troschel (3) 
Poecilopsetta beanii (Goode) (2) 
Pomacentrus planifrons Cuv. & Val. (5) 
Prionotus sp. (1) 
Pristipomoides macrophthalmus 


(Miller & Troschel) (16) 


Scarus croicensis Bloch (6) 
Sole, cross-banded (17) 
Sparisoma abildgaardi (Bloch), 
red parrot fish (5) 
Sparisoma radians (Cuv. & Val.) (16) 
Sparisoma rubripinne (Cuv. & Val.) (1) 
Strongylura notatus (Poey), 
needlefish (22) 
Syngnathus rousseau Kaup, 


pipefish (4) 


Trachinotus falcatus (Linn.), 


pompano (1) 
Trichopsetta ventralis 


(Goode & Bean) (9) 


Unidentified: 5 species of deep- 
water fishes (1 each) 


Xvyrichthys psittacus (Linn.), 
razorfish (1) 


Yarella blackfordii (Goode & Bean (1) 


* This fish was identified by Dr. Longley as “an Argyropelecid” from 582 fathoms. 
It is probably one of the two specimens noted by Longley & Hildebrand (1946: 16). 
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Discussion 


The identification of 189 species of adult, digenetic trematodes from the 
fishes of Tortugas shows that this region is very favorable for such para- 
sites. No other region except Japanese waters is at present known to possess 
such a rich trematode fauna. Few extensive studies have, of course, been made, 
but it seems evident that considerably fewer species exist in more northern 
waters. For example, Nicoll (1915) listed about 61 species from teleost fishes 
from waters of the British Isles and only a few species have since been added 
to that list, so that even if one should add the 46 deepwater species from Tor- 
tugas which presumably might have a very wide distribution, the trematode 
species of the marine fishes of Great Britain would number much less than 
those found at Tortugas. On the other hand, sampling of the tropical Pacific 
(Manter, 1940) suggests as great a variety there as at Tortugas. From 
Japanese waters, Yamaguti has reported some 229 species. The great variety 
of digenetic trematodes in the warmer seas is, of course, correlated with the 
very numerous species there of fishes, molluscs, and crustacea. 


GEOGRAPHICAL DISTRIBUTION 


It has been suggested in the Introduction that trematodes constitute a 
favorable group of animals for geographical distribution studies. Such con- 
siderations first came to my attention in connection with the deep-sea species 
(Manter, 1934) which proved to be almost entirely different from those of 
the nearby shallow waters but which did include several species well known 
in northern oceans. Another aspect of the distribution of these parasites was 
revealed by a significant similarity of species in the tropical Atlantic and 
tropical Pacific (Manter, 1940b) even although the two oceans are now 
separated by effective barriers. This similarity was associated with related but 
frequently not identical hosts. Trematodes of marine fishes lend themselves to 
such studies because of the great variety of species, because they exhibit con- 
siderable but not complete host specificity, and because they have not as yet 
been artificially diverted by man from their natural state. 


Nicoll (1915) noted that numerous species of trematodes not found in 
British waters had been reported from other regions in fishes which did occur 
in British waters. In other words, the host fishes seemed to have a different 
distribution than many of the trematodes of these fishes. The same species of 
fish seemed to have different parasites in one locality than in another. Nicoll 
suggested several possible explanations such as presence or absence of inter- 
mediate hosts, abundance or rarity of the fish, and completeness or incom- 
pleteness of knowledge in the different regions. After more than 30 years the 
same situation seems to exist. As yet, however, no very complete studies have 
been made on the parasites even of a single species of fish in widely sepa- 
rated regions. Interesting data should be possible from a study of fishes which 
have a wide distribution as species. 

Another phase of the geographical distribution of trematodes involves the 
occurrence of the same species of trematode in different fish hosts in different 
localities. 62 of the 189 Tortugas species have been reported or are known 
to occur in other regions. The following table lists those known to occur in 
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certain localities, namely, Beaufort, N. C.; Woods Hole, Mass.; Bermuda; 
British Isles; Mediterranean; Red Sea; Japan; tropical American Pacific. 


Table Showing the Distribution of Trematodes of Tortugas 
Known from Other Localities 


Species also occurring at 
Woods Hole, Mass. (15) 
Bianium plicitum 
Bucephalopsis arcuatus 
Deretrema fusillum 
Derogenes varicus 
Dinurus tornatus 
Dissosaccus laevis 
Ectenurus virgulus 
Hirudinella ventricosa 
Lepidapedon elongatum 
Rhagorchis odhneri 
Rhipidocotyle baculum 
Siphodera vinaledwardsii 
Stephanostomum dentatum 
Stephanosotmum ditrematis 
Tergestia pectinata 


Species also occurring at 
Bermuda (12) 
Dermadena lactophrysi 
Dollfustrema gravidum* 
Haplosplanchnus acutus 
Lepidapedon levenseni 

Lepidapedon nicolli* 
Lepocreadium trulla 
Lobatostoma ringens 
Megapera gyrina 
Multitestis chaetodoni 
Siphodera vinaledwardsii 
Sterrhurus fusiformis* 
Xvstretrum solidum 


Species also occurring 

at Beaufort, N. C. (14) 
Bianium plicitum 
Brachadena pyriformis 
Bucephalopsis arcuatus 
Dinurus breviductus 
Dinurus tornatus 
Gonocercella atlantica 
Lecithochirium synodi 
Lobatostoma ringens 
Postmonorchis orthopristis 


Rhagorchis odhneri 
Rhipidocotyle baculum 
Siphodera vinaledwardsii 
Stephanostomum dentatum 
Tergestia laticollis (>) 


Species also occurring in 
Briti-h waters (6) 

Derogenes varicus 
Helicometra fasciata 
Lepidapedon elongatum 
Lepidapedon rachion 
Sterrhurus fusiformis 
Tergestia laticollis 


Species also occurring 

the Mediterraneen (4) 
Aponorus laguncula 
Helicometra fasciata 
Sterrhurus fusiformis 
Tergest:a laticollis 


Species also occurring 
the Red Sea (5) 
Bucephalus varicus 
Dinurus longisinus 
Dinurus tornatus 
Hamacreadium mutabile 
Proctoeces erythraeus 


Species also occurring 
Japanese waters (13) 
Bacciger harengulae 
Derogenes crassus 
Derogenes varicus 
Dinurus longisinus 
Dinurus scombri 
Gonocerca crassa 
Hamacreadium mutabile (>) 
Parahemiurus merus 
Pseudopecoeloides carangis 
Stephanostomum ditrematis 
Sterrhurus fusiformis 
Tergestia lat‘collis 
Tetrochetus coryphaenae 


* Not hitherto recorded. Identified from a collection made in Bermuda by Dr. 


F. D. Barker. 


1947] MANTER: DIGENETIC TREMATODES OF MARINE FISHES 

Species also occurring in the tropi- _ Helicometrina nimia 
cal American Pacific (24)* Lecithochirium microstomum 

Bianium plicitum Lepidapedon nicolli 
Bucephalus varicus Lepocreadium bimarinum 
Derogenes varicus Parahemiurus merus 
Dinurus barbatus Proctotrema longicaecum 
Dinurus longisinus Prosorhynchus ozakii 
Hamacreadium mutabile Pseudopecoeloides carangis 
Hamacreadium oscitans Stephanostomum casum 
Haplosplanchnus acutus Stephanostomum ditrematis 
Haplosplanchnus pomocentri Stephanostomum megacephalum 
Helicometra fasciata Sterrhurus fusiformis 
Helicometra torta Tergestia laticollis 


Conclusions based on these records of distribution are subject to certain 
qualifications. For example, while the trematodes of the British Isles, Japan, 
and Tortugas have now been rather extensively studied and those of Woods 
Hole and Beaufort are fairly well known, little work has been done at 
Bermuda. Considering the type of fishes found at Bermuda, it seems probable 
that the trematode fauna will be found to be very similar to that of Tortugas. 
The parasites of deep-water fishes, like the other animals of the deep sea, 
doubtless have a world wide distribution at appropriate depths. Unlike their 
deep-sea hosts, however, some of the trematodes apparently extend their range 
to shallow water in cold water regions of the sea. Another consideration is 
the fact that a few of the records above involve adventitious or sporadic occur- 
rence of the host. For example, a fish from the Gulf Stream may be taken 
rarely at Woods Hole but should not be considered a normal part of the 
fauna there. Also, published identifications might be incorrect; as a matter of 
fact, the above list from Woods Hole and Bermuda has been revised some- 
what from the records of Linton. Some interesting aspects of the subject might 
develop from a comparison of hosts of trematodes with a wide distribution, or 
from a study of the distribution of certain genera of trematodes, but our 
knowledge at present is perhaps too incomplete for such comparisons. 


Certain conditions are more or less clear from the above table. There are 
a few, but only a few, species of trematodes with very wide distribution; for 
example, Derogenes varicus, Tergestia laticollis, and Sterrhurus fusiformis. 
Two outstanding conditions do seem clear: First, the distinctiveness of the 
Tortugas fauna as compared with more northern Atlantic waters. Thus, 15 of 
the 189 species occur at Woods Hole (3 of these are in deepwater at Tortu- 
gas); 14 from Beaufort; and only 6 from British waters (of which 3 are in 
deepwater at Tortugas). The 12 known from Bermuda are based on less 
knowledge and probably would be doubied or more if collections there cor- 
responded to those made at Woods Hole. The second, and contrasting, con- 
dition is the large number of Tortugas species occurring in the tropical Amer- 
ican Pacific. 24 of the 189 have been collected in the Pacific and 3 additional 
species(Pseudolepidapedon balistis, Hirudinella beebei, Hirudinella clavata) 


are known from the American Atlantic and probably occur at Tortugas. In 


* Three additional species are known from the American Atlantic and probably 
occur at Tortugas. 
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spite of the fact that the trematodes of the American Pacific are little known, 
this number of Tortugas species there is by far larger than from any other 
locality even Beaufort, N. C. not many miles from Tortugas. Even the dis- 
tant waters of Japan contain 13 of the Tortugas species, a number comparable 
at present with the number at Beaufort or at Woods Hole. As has been 
noted (Manter, 1940b) this distribution is associated with similarity but 
not identity of the fish hosts. Molluscan fauna of the “Panamanian province” 
shows a similarity to that of the Carribean extending to identity of species in 
a few cases. 


Host SPECIFICITY 


Some general conclusions can be drawn from a list of 189 species of tre- 
matodes. For example, the degree of host specificity should be approximately 
revealed. Including host records of Linton, of the 189 species 105 (55.5%) 
were collected from one kind of host; 43 (22.7%) from two hosts; 14 (7.4%) 
from three hosts; 8 (4.2%) from five hosts; 3 (1.6%) from six hosts; 2 
(1%) from nine hosts; 1 from ten hosts; 1 from twelve hosts; 2 from 
thirteen hosts; 1 from fourteen hosts; 1 from sixteen hosts; and 1 from twenty- 
one hosts. Thus, there is a marked tendency toward host specificity. Most of 
the two-host records, some of the three-host records, and two of the four- 
host records, involved a single genus of fish. Since frequently the differences 
between species within a genus of fish are very slight, one could hardly expect 
specificity of a parasite to restrict itself to a single species. Actually, 138 
species (or 73%) were limited to a single host genus. It might be noted 
that the greatest break in the series of figures is between the number of 
species occurring in two hosts and those occurring in three hosts. Perhaps the 
one- and two-host species should be lumped together, since practically all of 
the latter involve closely related hosts and more collections of the former 
would tend to reveal some other related host. There are evidently a few species 
of trematodes which can live in a considerable variety of hosts. In such cases, 
some one or few hosts are usually more favorable ones. Some of such records 
ate doubtless accidental and temporary infections. In some instances, most of 
the hosts are related; for example, 6 of the 9 hosts of Genolopa ampullacea 
are species of Haemulon, 2 others are related genera, leaving only one other, 
probably accidental, host; all 9 of the hosts of Leurodera decora are related 
fishes. Only 6 of the 189 trematodes were collected from a wide variety of 
hosts. Two of these (Gonocerca crassa and Pseudopecoelus vulgaris) were 
from deepwater hosts; three (Brachadena pyriformis, Helicometra execta, and 
Helicometrina nimia) were from shallow-water hosts; and one (Sterrhurus 
floridensis) was from both deep- and shallow-water fishes. 


Thus, while there are exceptions, 1t seems evident that digenetic trematodes 
of marine fishes, at least in the Tortugas region, exhibit a high degree of host 
specificity. This specificity is not rigid as to host species; it is rather pre- 
dominantly generic, and there are few exceptions to the family connections of 
the hosts. 


However, the restriction of a trematode to a few hosts can be due to condi- 
tions other than specificity. Opportunity for infection must occur. Absence 
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of infected intermediate hosts in a particular locality; the restricted travels 
of infected individuals resulting in a very local distribution of the parasite; 
and the food habits of a fish preventing infection even although the fish 
might be susceptible are examples of possible factors. A large survey involving 
many examinations and collections would tend to minimize such factors, but 
the data can only be approximate. It might be noted that figures for trema- 
. todes from deepwater fishes only are not greatly different from the shallow- 
water figures. Of 48 deepwater species, 29 or 60% were found in one host 
species, while 4 species occurred in more than 6 hosts (up to 16). 


Yamaguti has published very extensive surveys of the trematodes of fishes 
of Japanese waters. Digenetic trematodes of marine teleosts there show a 
similar and even more pronounced host specificity. From a compilation of his 
papers, one finds that of 229 species, 169 (73%) are reported from a single 
host; 32 (14%) from two hosts; 16 (7%) from three hosts; 5 (2%) from 
four hosts; 2 (1%) from: six hosts; and 1 from eleven hosts. When these 
figures are compared with my data, it is seen that both agree in that species 
found in numerous hosts are few and that practically all the species occur 
in from one to three hosts. The Japanese figures differ in that a much larger 
percentage of the trematodes are limited to a single host. Assuming that more 


British Isles 


species 


59 


Others species 


1l 189 


others species 
3 
1.3% 


Figure 1. Table showing the host specificity of digenetic trematodes of marine 
teleosts from the British Isles, Tortugas, and Japan. The Roman numeral represents 
the number of different kinds of hosts; the Arabic number represents the number of 
species of trematodes; the percentage represents that of the total number of trem todes 
known from the region, a number given in the last square. For example, 28, or 47.4% 
of the 59 trematodes of Britain, occur in one host only. 


| 28 7 7 5 4 a 
47.4% | 11.8¢ | 11.8% 6.7% | 13.5% 
Tortugas 
I II III IV Vv 
105 43 14 8 
55-5%| 22.7% 74% 307% 4.2% 
Japan 
I III IV 
169 3s 16 5 4 
73% 14% 1% 2h 24 
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collections would transfer a number of these to the two-host column, the 
combined one- and two-host species in Japan is still high (87%) as compared 
with the precentage (78%) at Tortugas. The data suggest that a greater 
variety of species of trematodes in one locality is associated with increased host 
specificity. All of these figures pertain to teleost hosts found in the respective 
localities. The figures would be only slighty changed by adding hosts known 
elsewhere. Digenetic trematodes are rare in Selachians. 

In one other locality, the waters of the British Isles, the trematodes of 
marine fishes are well known. Nicoll’s (1915) list is based on collections 
probably comparable to those now known from Tortugas and Japan. Although 
Nicoll listed trematodes from British fishes found in other regions, his list 
(by hosts) of trematodes from British waters is not large, including some 61 
species from teleost, marine hosts. Data by Dawes (1946) indicate that this 
number is still approximately the same; in fact, the number of species con- 
sidered as synonyms by Dawes is slightly greater than the number of new 
records reported since 1915, so that a list compiled from his book would total 
between 55 and 60, depending on the acceptance of his proposed synonyms. 
Considering 59 of these species as valid, and considering only the hosts occur- 
ring in British waters as was done in the cases of Tortugas and Japan, 28 
(47.4%) are from one host only; 7 (11.8%) from two hosts; 7 (11.8%) 
from three hosts; 5 (8.5%) from four hosts; 4 (6.5%) from five hosts; and 
8 (13.5%) from more than five hosts. 


Comparison of the three regions is shown in more graphic form in Text 


Q 
+ 


4 hosts 


BRITISH ISLES (59) TORTUGAS, FLORIDA (2189) JAPAN (230) 


Figure 2. Graphic representation of the data given in Text Figure 1. For exam- 
ple, 47.4% of the 59 species of trematodes from British teleosts occur in one host only; 
11.8% occur in two hosts only, etc. 
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Figures 1-3. Figure 3 combines the one- and two-host species and compares 
the sum with those having more than two hosts. It brings out even more 
clearly the fact that, so far as present records show, trematodes of the three 
localities tend to have a degree of host specificity varying with the total number 
of species present. While such figures can only be approximate, they seem to 
support the suggestion that the greater the number of species occurting in a 
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Figure 3.—Graphic representation showing host specificity of digenetic trematodes 
of marine teleosts. Trematodes found in either one or in two kinds of hosts are com- 
bined and compared with trematodes having three or more hosts. A. British Isles 
(percentages of 59 species). B. Tortugas, Florida (percentages of 189 species). C. 
Japan (percentages of 230 species). 
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Figure 4. Numbers and percentages of 
182 species of fishes found infected with 
from | to 11 species of trematodes. Numbers 
at the tops of columns are species of fish. 
Numbers at bottoms of columns are species of 
trematodes. 
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locality the higher the percentage showing host specificity. Such a phenomenon 
would perhaps be expected from evolutionary processes. Wherever a group 
has had time and opportunity to evolve into numerous (morphological) 
species, it also should have developed greater physiological specificity. Such 
specificity is evidently one manifestation of evolution. A larger number of 
species of hosts in a locality is probably also a factor in the situation. 


The above figures pertain, in a way, to the distribution of fishes among 
the trematodes, or the number of hosts per parasite. The distribution of the 
trematodes among the fishes—that is, the number of trematodes parasitizing 
certain species of fishes can be shown by another series of figures. Of 237 
different species of teleost fishes examined, 182 pecies, or 76.89%, contained 
adult trematodes. The largest number of species collected from a single species 
of host was 11 (from Haemulon plumieri), although both Calamus calamus 
and Haemulon sciurus yielded 10 species. Only one species of trematode was 
collected from 79 hosts; two species from 42 hosts; three species from 26 hosts; 
four species from 10 hosts; five species from 10 hosts; six species from 3 
hosts; seven species from 3 hosts; eight species from 5 hosts; nine species 
from 1 host; ten species from 2 hosts; and eleven species from 1 host. Thus, 
most of the infected host species (80.4%) harbored from one to three 
species of trematodes. Text Figure 4 shows this distribution. 


Most of the 55 species of fish found uninfected were represented by one 
or a few specimens; in 22 of these cases a single specimen was examined. 


Thus it seems certain that additional species of trematodes remain to 
be collected at Tortugas. Some species of fishes, however, are probably entirely 
free of digenetic trematodes. 


Summary 


1. 189 species of digenetic trematodes are reported from teleost fishes of 
the region of Tortugas, Florida. Among these are recognized: 44 new species, 
9 new genera, 44 new combinations, 14 new synonyms, and 51 new host records. 


2. The new genera are: 


Adinosoma (family Hemiuridae) Macradenina (family Hemiuridae) 

Anahemiurus (family Hemiuridae) Megalomyzon (family Fellodistomatidae) 

Dissosaccus (family Hemiuridae) Neopecoelus (family Opecoelidae) 

Lethadena (family Hemiuridae) Opisthoporus (family Opec>elidze) 
Parectenurus (family Hemiuridae) 

. The new species are: 


Anahemiurus microcercus Homalometron elongatum 
Apocreadium balistis Horatrema crassum 
Bivesicula hepsetiae Lecithochirium mecosaccum 
Brachyenteron parexocoeti Lecithochirium parvum 
Crassicutis marina Macradenina acanthuri 
Diphterostomum americanum Megalomyzon robustus 
Diplangus miclecithus Metadena adglobosa 
Diplangus parvus Multitestis chaetodoni 
Genitocotyle atlantica Myzoxenus lachnolaimi 
Hapladena leptotelea Neonotoporus yamagutii 
Haplosplanchnus kyphosi Neopecoelus holocentri 
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Neopecoelus scorpaenae 
Opecoeloides brachyteleus 
Opecoeloides elongatus 
Opegaster synodi 
Opistholebes adcotylophorus 
Opisthoporus epinepheli 
Opisthoporus mycteropercae 
Parectenurus americanus 
Phyllodistomum carangis 
Psettarium cardiocolum 
Pseudocreadium anandrum 
Pseudopecoeloides equesi 
Pseudopecoeloides gracilis 


Pycnadenoides calami 
Sclerodistomum sphoeroides 
Steganoderma elongatum 
Steganoderma hemiramphi 
Steganoderma parexocoeti 
Stephanostomum coryphaenae 
Stephanostomum promicropsi 
Sterrhurus microcercus 
Tergestia acuta 


Opechona menidiae is a new 
name for Opechona graci- 


lis (Manter, 1931). 


4. The new combinations are: 


Adinosoma robustum; formerly Sterrhurus robustus Manter, 1934 

Aphanurus monolecithus; formerly Sterrhurus monolecithus Srivastava, 1941 

Bianium cryptostomum; formerly Diploporus cryptostoma Ozaki, 1928 

Bianium hemistomum; formerly Diploporus hemistomum Ozaki, 1928 

Dissosaccus laevis; formerly Sterrhurus laevis (Linton, 1898) 

Erilepturus hamati; formerly Ectenurus hamati Yamaguti, 1934 

Erilepturus lemeriensis; formerly Ectenurus lemeriensis Tubangui & Masilungan, 1935 

Erilepturus paralichthydis; formerly Ectenurus paralichthydis Yamaguti, 1934 

Hapladena ovalis; formerly Deradena ovalis Linton, 1910 

Lecithochirium furcolabiatum; formerly Ceratotrema furcolabiatum Jones, 1933 

Lecithochirium texanum; formerly Sterrhurus texanus Chandler, 1941 

Lecithophyllum sphaerolecithum; formerly Aponurus sphaerolecithus Manter, 1925 

Lecithaster acutus; formerly Dichadena acuta Linton, 1910 

Lethadena profunda; formerly Sterrhurus profundus Manter, 1934 

Megapera orbicularis; formerly Eurypera orbicularis Manter, 1933 

Metadena brotulae formerly Siphoderina brotulae Manter, 1934 

Metadena globosa; formerly Stegopa globosa Linton, 1910 

Mvzoxenus insolens; formerly Gnathomyzon insolens Crowcroft, 1945 

Lepidapedon levenseni; formerly Distomum levenseni Linton, 1907, in part; Lepo- 
creadium levenseni (Linton, 1907), in part; Aephnidiogenes levenseni (Linton. 
1907) Nicoll, 1915 

Opechona gracilis; formerly Prodistomum gracile Linton, 1910; nec Opechona gracilis 
(Manter, 1931) 

Ozakia anaspidis; formerly Coitocaecum anaspidis Hickman, 1934 

Ozakia glandulosa; formerly Coitocaecum glandulosum Yamaguti, 1934 

Ozakia tropica; formerly Coitocaecum tropicum Manter, 1940 

Ozakia acanthogobia ;formerly Coitocaecum acanthogobium Park, 1939 

Ozakia koreana; formerly Coilocaecum koreanum Park, 1939 

Ozakia leptoscari; formerly Coitocaecum leptoscari Yamaguti, 1940 

Ozakia parva; formerly Coitocaecum parvum Crowcroft, 1945 

Ozakia xesuri; formerly Coitocaecum xesuri Yamaguti, 1940 

Pleurogonius candibulus; formerly Himasomum candibulum Linton, 1910; Barisomum 
candibulum (Linton, 1910) Price, 1931 

Pseudopecoelus priacanthi; formerly Allocreadium priacanthi MacCallum, 1921 

Rhipidocotyle capitatum; formerly Gasterostomum capitatum Linton, 1940 

Steganoderma abyssorum; formerly Proctophantastes abyssorum Odhner, 1911; Dere- 
trema abyssorum (Odhner, 1911) Price, 1934 

Steganoderma atherinae; formerly Lecithostaphylus atherinae Price, 1934 

Steganoderma nitens; formerly Lecithostaphylus nitens (Linton, 1898) Linton, 1940 

Steganoderma retroflexum; formerly Lecithostaphylus retroflexus (Molin, 1859) Odh- 
ner, 1911 

Steganoderma spondyliosomae; formerly Lecithostaphylus spondyliosomae Fantham, 
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Stephanostomum ditrematis; formerly Echinostephanus ditrematis Yamaguti, 1939 
Stephanostomum pagrosomi; formerly Echinostephanus pagrosomi Yamaguti, 1939 
Siephanostomum sentum; formerly Stephanochasmus sentus Linton, 1910 
Stomachicola magna; formerly Dinurus magnus Manter, 1938 

Stomachicola rubec; formerly Dinurus rubeus Linton, 1910 

Tubulovesicula nanaimoensis; formerly Dinurus nanaimoensis McFarlane, 1935 
Tubulovesicula pinguis; formerly Dinurus pinguis Linton, 1940 

Xystretrum pulchrum; formerly Macia pulchra Travassos, 1921 


5. Nine genera are considered synonyms of previously named genera, as 
follows: 
Ceratotrema Jones, 1933; synonym of Lecithochirium Lihe, 1901 
Dichadena Linton, 1910; synonym of Lecithaster Lithe, 1901 
Dideutosaccus Acena 1941; synonym of Opecoelina Manter, 1934 
Gargorchis Linton, 1940; synonym of Rhagorchis Manter, 1931 
Gnathomyzon Crowcroft, 1945; synonym of Myzoxenus Manter, 1934 
Macia Travassos, 1921; synonym of Xystretrum Linton, 1910 
Mehrailla Srivastava, 1939; synonym of Mehracola Srivastava, 1937 
Prodistomum Linton, 1910; synonym of Opechona Looss, 1907 
Siphoderina Manter, 1934; synonym of Metadena Linton, 1910 
6. The following species, in addition to those involved in new combina- 
tions, are considered synonyms: 
Bianium adplicatum Manter, 1940; synonym of Bianium plicitum 
Catoproides aluterae MacCallum 1917; synonym of Xvystretrum solidum 
Catoptroides magnus MacCallum 1917; synonym of Xvystretrum solidum 
Cotylogaster chaetodipteri MacCallum, 1921; synonym of Lobatostoma ringens 
Dinurus coryphaenae Yamagut:, 1934; synonym of Dinurus longisinus 
“Lecithaster gibbosus (Rud.)” of Linton, 1940, in: part; synonym of Brachadena 
puriformis 
Lecithophyllum fuscum Yamaguti, 1938; synonym of Aponurus intermedius 
Pedocotyle breviformis Manter, 1940; synonym of Hamacreadium oscitans Linton, 
1910 
Prosorhynchus gracilescens of Linton, 1940; synonym of Rhipidocotyle transversale 
Gargorchis varians Linton, 1940; synonym of Rhagorchis odhneri 
Stephanostomum filiforme Linton, 1940; synonym of S. ditrematis 
Stephanostomum longisomum Manter, 1940; synonym of S. ditrematis 
Sterrhurus gymnothoracis Yamaguti, 1940; synonym of S. fusiformis 
Unnamed trematode from Balistes carolinensis of Linton, 1907; synonym of Xvystre- 
trum solidum 
Xystretrum papillosum Linton, 1910; synonym of X. solidum 


7. Of 237 species (approximately 2039 specimens) of teleost fishes ex- 
amined, 182 species or 76.8% were parasitized by adult, digenetic trematodes. 
Most of the host species harbored from one to three species of trematodes; 
79 (or 43.4% of the 182) had a single species of trematode. Two fishes, how- 
ever, were each susceptible to ten species of trematodes; and one to eleven. 

8. Of the 189 species of trematodes, 105 or 55.5% were collected from 
one kind of host; 43 (22.7%) from two hosts; 14 (7.4%) from three hosts; 
and only 12 from more than three hosts (up to 21 hosts in one case). 138 
species, or 73%, were limited to a single host genus. This marked tendency 
toward host specificity seems to be shown to an even greater degree by trema- 
todes of Japanese waters but to a less degree by trematodes of the region 


of the British Isles. 
9. Present records indicate that a larger percentage of the Tortugas species 
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of trematodes occur in the American Pacific than occur along the New Eng- 
land Coast. Of the 189 species, 24 are now known from the Pacific, 15 from 
Woods Hole, Massachusetts. Excluding the deepwater species, the difference 
is even greater. 
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EXPLANATION OF FIGURES 


All figures are original and, except for diagrams, were drawn with the aid of a 
camera lucida or projection apparatus. The projected scale has its value indicated in 
mm in individual figures. 


Abbreviations are as follows: 


a anus Ic Laurer’s canal 
ac acetabulum lv lymphatic vessel 
acs accessory sucker m mouth 

ats atrial sac mg Mehlis’ gland 
c cuticula mt metraterm 

ce intestinal cecum ov ovary 

cir cirrus p papilla 

cm circular muscles pa preacetabular pit 
cs cirrus sac pf pigment flecks 

e egg pg prostate gland 
ep excretory pore pp pars prostatica 
es esophagus prv prostatic vesicle 
esy external seminal vesicle ps pseudosucker 

ev excretory vesicle r rectum 

ex excretory system sr seminal receptacle 
fc flame cell ss sinus sac 

ga genital atrium sv seminal vesicle 
gc genital cone t testis 

gp genital pore ul uterus 

gs genital sinus ulsr uterine seminal receptacle 
hs hermaphroditic sac vd vas deferens 

isp internal seminal vesicle vt vitellaria 

ipry internal prostatic vesicle vd yolk duct 
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Figs. 1-6. 1. Lobatostoma ringens from Calamus calamus (ventral view); 2. 
Cleptodiscus reticulatus from Pomacanthus aureus (ventral view); 3. Barisomum eru- 
bescens from Holacanthus ciliaris (ventral size); 4. Portion of Hapladena varia from 
Acanthurus caeruleus showing excretory vesicle (ventral view); 5. Portion of lym- 
phatic vessel of Hapladena ovalis from Sparisoma pachycephalum; 6. Hapladena 
ovalis, diagram of terminal reproductive organs. 
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Figs. 7-13. 7. Hapladena leptotelea from Pomacanthus aureus (ventral view); 8. 
H. leptotelea, terminal reproductive organs (enlarged view); 9. Opistholebes adcotyo- 
phorus from Diodon holacanthus (ventral view); 10. O. adcotylophorus, terminal 
reproductive organs (enlarged view); 11. Lepocreadium trulla from Ocyurus chry- 
surus (ventral view); 12. Pseudocreadium anandrum from Calamus calamus (ventral 
view); 13. P. anandrum, immature specimen showing testes and excretory vesicle. 
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Figs. 14-19. 14. Apocreadium balistis from Balistes vetula (ventral view); 15. 
Lymphatic vessel and excretory vessel of A. balistis; 16. Homalometron elongatum 
from Gerres cinereum (ventral view); 17. Crassicutis marina from Eucinostomus 
lefroyi (ventral view); 18. Opisthoporus epinepheli from Epinephelus morio (ventral 
view); 19. O. epinepheli, sagittal section through acetabular regicn. 
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Figs. 20-27. 20. Opisthoporus mycteropercae from Mycteroperca bonaci (ventral 
view); 21. O. mycteropercae, portion showing terminal reproductive organs; 22. Lepi- 
dapedon levenseni from Epinephelus morio (dorsal view); 33. Myzoxenus lachnolaimi 
from Lachnolaimus maximus (ventral view); 24. M. lachnolaimi, acetabulum with 
open lips; 25. M. lachnolaimi, acetabulum with closed lips; 26. M. lachnolaimi, ter- 
minal reproductive organs (ventral view); 27. Bianium plicitum from Sphoeroides 
spengleri (ventral view). 
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Figs. 28-34. 28. Bianium plicitum, pharynx showing lobed anterior edge; 29. 
Mulltitestis chaetodoni from Chaetodon ocellatus (ventral view); 30. Enenterum aureum 
from Kyphosus incisor (ventral view); 31. E. aureum, oral sucker (enlarged view) ; 
32. E. aureum, sagittal section through posterior end showing rectum, anus, and excre- 
tory pore; 33. Opegaster synodi from Synodus foetens (ventral view); 34. Opecoe- 
lcides brachyteleus from Mulloidichthys martinicus (ventral view). 
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Figs. 35-40. 35. Opecoeloides elongatus from Pseudupeneus maculatus (latero- 
ventral view); 36. O. elongatus, acetabular region (enlarged view); 37. Pseudopecoe- 
loides gracilis from Trachurops crumenophthalma (ventral view); 38. P. gracilis, ter- 
minal reproductive organs (enlarged view); 39. Pseudopecoeloides equesi from Eques 
lanceolatus (ventral view). 40. Pseudopecoeloides priacanthi from Priacanthus cruen- 
tatus, anterior portion of body (lateral view). 
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Figs. 41-47. 41. Neopecoelus scorpaenae from Scorpaena grandicornis (ventral 
view); 42. N. scorpaenae, terminal reproductive organs (ventral view); 43. Neopocoe- 
lus holocentri from Holocentrus coruscus (dorsal view); 44. N. holocentri, terminal 
reproductive organs (dorsal view); 45. Genitocotyle atlantica from Chaetodon ocellatus 
(ventral view); 46. GC. atlanticus, anterior end of body showing terminal reproductive 
organs (enlarged view); 47. Horatrema crassum from Odontoscion dentex (ventral 
view). 
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Figs. 48-55. 48. Horatrema crassum, terminal reproductive organs (ventral view) ; 
49. Neonotoporus yamagutii from Trachurops crumenophthalma (ventral view); 50. 
Plagioporus crassigulus from Diplodus holbrooki (ventral view); 51-53. Stephanosto- 


mum casum, portions of oral crown showing abnormal spines; 54. Stephanostomum 
promicropsi from Promicrops itaiara (ventral view); 55. S. promicropsi, anterior end 


of body (enlarged view). 
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Figs. 56-62. 56. Stephanostomum sentum from Calamus bajonado (dorsal view) ; 
57. S. sentum, anterior end of body; 58. Stephanostomum coryphaenae from Cory- 
phaena hippurus (ventral view); 59. S. coryphaenae, enterior end of body; 60. S. 
coryphaenae, terminal reproductive organs; 61. Stephanostomum dentatum from Epi- 
nephelus adsencionis (ventral view); 62. Steganoderma parexocoeti from Parexocoetus 
mesogaster (ventral view). 
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Figs. 63-69. 63. Steganoderma hemiramphi from Hemiramphus brasiliensis (dorsal 
view); 64. S. hemiramghi, terminal reproductive organs (enlarged view); 65. Stegano- 
derma elongatum from Strongylura timucu (ventral view); 66. S. elongatum, terminal 


reproductive organs (enlarged view); 67. Dipherostomum americanum from Brachy- 
genys chrysargyreus (ventral view); 68. D. americanum, another specimen (dorsal 
view); 69. D. americanum, terminal reproductive organs. 
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Figs. 70-77. 70. Diplangus paxillus from Haemulon flavolineatum (ventral view) ; 
71. D. paxillus, excretory system including some flame cells (diagram, live specimen) ; 
72. Diplangus parvus from Haemulon flavolineatum (ventral view); 73. D. parvus, 
another specimen (dorsal view); 74. Diplangus miolecithus from Haemulon album 
(lateral view); 75. Brachyenteron parexocoeti from Parexocoetus mesogaster; 76. 
Pycnadena lata from Calamus calamus, portion of posterior end showing excretory 
vesicle; 77. Pycnadena calami from Calamus bajonado (ventral view). 
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Figs. 78-86. 78. Bacciger harengulae from Harengula macrophthalma (ventral 
view); 79. B. harengulae, another specimen (ventral view); 89. B. harengulae, eggs 
(enlarged view); 81. Megalomyzon robustus from Lachnolaimus maximus (ventral 
view); 82. M. robustus, terminal reproductive organs (diagram, lateral view); 83. 
Tergestia laticollis from Euthynnus alletteratus (chiefly dorsal view); 84. T. laticollis, 
egg (enlarged view); 85. Tergestia pectinata from Trachurops crumenophthalmus; 86. 


T. pectinata, egg (enlarged view). 
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Figs. 87-94. 87. Tergestia pectinata, anterior end (enlarged view); 88. T. pecti- 
nata, excretory system including some flame cells (diagram, live specimen); 89. Terges- 


tia acuta from Caranx bartholomaei (ventral view); 90. T. acuta, egg (enlarged 
view); 91. Haplosplanchnus kyphosi from Kyphosus sectatrix (ventral view); 92. H. 
kuphosi, egg enlarged view); 93. Bivesicula hepsetiae from Hepsetia stipes (dorsal 
view); 94. Phyllodistomum carangis from Caranx ruber (dorsal view). 
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Figs. 95-101. 95. Xystretrum pulchrum from Sphoeroides splengeri (ventral view) ; 
96. Stegopa crassulata from Lutianus analis (ventral view); 97. S. crassulata, sagittal 
section through acetabular region (semi-diagrammatic); 98. Stegopa globosa from Luti- 
enus griseus (ventral view); 99. S. globosa, eggs (enlarged view); 100. Stegopa adglo- 
bosa from Lutianus griseus (ventral view); 101. Parahemiurus merus from Harengula 
macrophthalmus (ventral view). 
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Figs. 102-108. 102. Anahemiurus microcercus from Eucinostomus lefroyi (dorsal 


al view); 103. A. microcercus, terminal reproductive organs; 104. Lecithochirium meco- 
7 saccum from Synodus foetens (ventral view); 105. Lecithochirium parvum from 
¥ Euthynnus alletteratus (dorsal view); 106. L. parvum, anterior portion of body 
la (lateral view); 107. L. parvum, outline of vitellaria; 108. Lecithochirium synodi 


from Svynodus foetens (ventral view). 
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Figs. 109-115. 109. Lecithochirium synodi, term’nal reproductive organs; 110, 
Lecithochirium texanum from Euthynnus alletteratus, anterior end of body (ventro- 
lateral view, preacetabular pit concealed); 111. Anterior portion of a specimen in a 
collection of “Sterrhurus branchialis”; 112. Sterrhurus microcercus from Fistularia 
tabacaria (ventral view); 113. S. microcercus, anterior end (enlarged ventral view) ; 
114. Ectenurus virgulus from Harengula macrophthalma (ventral view); 115. Parec- 
tenurus americanus from Synodus foctens (ventral view). 
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Figs. 116-124. 116. Parectenurus americanus, anterior portion of body (enlarged 
view); 117. Dinurus scombri from Gymnosarda pelamis (ventral view); 118. Apo- 
nurus laguncula from Ocvyurus chrysurus (ventral view); 119. A. laguncula, eggs; 
120. A. laguncula, terminal reproductive organs (semi-diagrammatic); 121. Brachy- 
dena pyriformis from Orthopristis chrysopterus, croacker, Beaufort, N. C. (ventral 
view); 122. Leurodera decora from Anisotremus virginicus (ventral view); 123. L. 
decora, oral sucker showing papillae (live specimen); 124. L. decora, infected with a 


microsporidian. 
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Figs. 125-131. 125. Theletrum fustiforme from Pomacanthus aureus, anterior por- 
tion of body (lateral view); 126. Gonocercella atlantica from Monacanthus hispidus 
(ventral view); 127. Hysterolecitha rosea from Acanthurus hepatus (dorsal view); 
128. H. rosea, terminal reproductive organs (enlarged lateral view); 129. Macradena 
perfecta from Acanthurus caeruleus (lateral view); 130. M. perfecta, vitellaria, ovary, 
and seminal receptacle (enlarged view); 131. M. perfecta, origin of vitelline processes. 
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Figs. 132-138. 132. Macradenina acanthuri from Acanthurus caeruleus (ventro- 
lateral view); 133. M. acanthuri, anterior portion of body (enlarged lateral view) ; 
134. Opisthadena dimidia from Kyphosus sectatrix (ventral view); 135. O. dimidia, 
anterior end of body (ventral view); 136. O. dimidia, acetabular region showing 
peculiar acetabular fold or flap (ventral view); 137. O. dimidia, anterior end of body 
showing excretory vessels (dorsal view); 138. O. dimidia, sinus sac and genital atrium 
(enlarged view). 


3 
A rex 
134 
a= 
a“ 
| 
137 136 


THE AMERICAN MIDLAND NATURALIST 


Figs. 139-145. 139. Opisthadina dimidia, eggs; 140. Dictysarca virens from Gym- 
nothorax funebris (ventral view); 141. D. vire.is, eggs; 142. Hirudinella ventricosa 
from Coryphaena hippurus (ventral view, note small enlargement); 143. H. ventricosa, 
anterior portion of body (enlarged ventral view); 144. H. ventricosa, portion of vitel- 
line network; 145. Sclerodistomum sphoeroidis from Sphoeroides spengleri (ventral 
view). 
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Figs. 146-152. 146. Sclerodistomum sphoeroidis, sagittal section through region of 
genital atrium; 147. S. sphoeroidis, portion of vitelline tubes (anterior end to the 
right); 148. S. sphoeroidis, posterior portion of body showing primary and secondary 
excretory vesicles; 149. Tetrochetus coryphaenae from Coryphaena hippurus (ventral 
view); 150. Deontacylix ovalis from Kyphosus sectatrix (ventral view, vitellaria 
omitted); 151. Psettarium cardiocolum from Calamus bajonado (ventral view, 
chiefly); 152. P. cardiocolum, posterior region of body (enlarged ventral view). 
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Index* 


Acanthocolpidae Dichadena acuta 

ADINOSOMA .........-.--- Dictysarca virens 

Adinosoma robustum Dideutosaccus 

Aephnidiogenes 277. Dinosoma rubrum 

ANAHEMIURUS Dinurus 

Anahemiurus microcercus __... Dinurus barbatus 

Antorchis urna Dinurus breviductus 

Aphanurus monolecithus Dinurus coryphaenae 

Apocreadium balistis Dinurus longisinus 

Aponurus Dinurus scombri 

Aponurus intermedius Dinurus tornatus 

Aponurus laguncula Diphterostomum americanum .... 

Aporocotylidae Diplangus 

Apidogastrea Diplangus miolecithus 
Diplangus parvus __ 

Bacciger Diplangus paxillus 

Bacciger harengulae Dissosaccus 

Barisomum erubescens Dollfustrema gravidum 

Benthotrema plenum 

Bianium adplicitum 

Bianium plicitum 

Bivesiculidae 

Bivesicula hepsetiae 

Brachadena_pyriformis 

Brachyenteron parexocoeti Fellodistomatidae 

Brachyenteron peristedioni 

Bucephalidae Gargorchis 

Bucephalus arcuatus : Gargorchis varians 

Bucephalus kathetostomae Gasterostomata 

Bucephalopsis longoviferus Genitocotyle atlantica 

Bucephalus priacanthi Genolopa ampullacea 

Bucephalus scorpaenae Geographical distribution 

Bucephalus varicus Gnathomyzon 
Gonocerca crassa 

Catoptroides aluterae Gonocerca phycidis 

Catoptroides magnum Gonocercella atl!antica 

Ceratotrema furcolabiatum Gorgoderidae 

Cleptodiscus reticulatus Gyliauchenidae 

Clupenurus 

Coitocoecinae Hamacreadium 

Cotylogaster chaetodipteri Hamacreadium consuetum 

Crassicutis marina Hamacreadium gulella 

Cryptogonimidae Hamacreadium mutabile 
Hamacreadium oscitans 

Deontacyclix ovalis Hapladena 

Deradena ovalis Hapladena leptotelea 

Deretrema Hapladena ovalis 

Deretrema abyssorum Hapladena varia 

Deretrema fusillum Haploporidae 

Dermadena lactophrysi Haplosplanchnidae 

Derogenes crassus Haplosplanchnus acutus 

Derogenes varicus Haplosplanchnus adacutus ..............-.---- 325 

Dichadena Haplosplanchnus brachyurus 


Ectenurus 

Ectenurus virgulus 
Enenterum aureum 
Erilepturus 
Eurycreadium vitellosum 


* New genera are printed in capital letters. New species are set in bold face type. 
For new combinations and synonyms see the Summary (pp. 385-387). 
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Haplosplanchnus kyphosi 


Haplosplanchnus obtusus 
Haplosplanchnus pomacentri 
Haplosplanchnus sparisomae 
Helicometra execta 
Helicometra fasciata 
Helicometra torta 
Helicometra nimia 
Helicometrina parva 
Hemiperina_nicolli 
Hemiuridae 


Himasomum 

Hirudinella ventricosa 
Homalometron elongatum 
Horatrematinae 


Horatrema crassum 


Host list 

Host specificity 
Hurleytrema_ chaetodoni 
Hurleytrema eucinostomi 
Hysterolecitha rosea 


Lecithaster acutus 
Lecithocladium 
Lecithochirium 


Lecithochirium mecosaccum __.. 


Lecithochirium microstomum 
Lecithochirium parvum 
Lecithochirium synodi 


340 


Lecithochirium texanum 
Lecithophyllum 
Lecithophyllum fuscum 
Lecithophyllum sphaerolecithum 
Lepidapedon elongatum 
Lepidapedon lebouri 
Lepidapedon levenseni 
Lepidapedon_nicolli 
Lepidapedon rachion 
Lepocreadiidae 
Lepocreadium bimarinum 
Lepocreadium levenseni 
Lepocreadium trulla 
LETHADENA 

Lethadena profunda 
Leurodera decora 
Lissoloma brotulae 
Lobatostoma_ringens 
Lomasoma gracilis 
Lomasoma monolenei 
Lomasoma wardi 


Macia pulchra 
Macradena perfecta 
MAacroDENINA 


Macrodenina acanthuri 


Magnacetabulum 
MEGALoMYZON 
Megalomyzon robustus 
Megapera gyrina 
Megapera orbicularis 
Megapera ovalis 
Megapera pseudura 
Megaperidae, new name 
Megasolenidae 

Megasolena estrix 
Megenteron crassum 
Mehracola 

Mehrailla 

Mesolecitha linearis 
Metadena 

Metadena adglobosa _ 
Metadena brotulae 
Metadena crassulata 
Metadena globosa 
Monorchidae 

Monorchis 

Multitestis chaetodoni - 
Myzoxenus lachnolaimi - 


Myzoxenus vitellosus 


Neonotoporus yamagutii . 


Neopecoelus holocentri - 
Neopecoelus scorpaenae 
Notoporinae 


Opechona gracilis 

Opechona menidiae, new name 
Opecoelidae 

Opecoelinae 

Opecoelina helicoleni 
Opecoelina scorpaenae 
Opecoeloides 


Opecoeloides brachyteleus 


Opecoeloides elongatus 
Opegaster synodi 
Opisthadena dimidia 
Opistholebes adcotylophorus 
Opistholebetidae 

OPIsTHOPORUS 

Opisthoporus epinepheli __ 


Opisthoporus mycteropercae . 


Parahemiurus merus 
Paramphistomatidae 
Paraproctotrema brevicaecum 
Parasterrhurus anurus 
PARECTENURUS 


Parectenurus americanus __. 


Pharyngora gracilis 
Phyllodistomum carangis . 
Plagioporinae 

Plagioporus 
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Plagioporus crassigulus 
Pleurogonius candibulus 
Podocotyle breviformis 
Podocotyle pearsei 
Podocotyle shawi 
Postmonorchis orthopristis 
Proctoeces erythraceus 
Proctot ema longicaecum 
Proctotrema parvum 
Proctotrema truncatum 
Prodistomum 
Pronocephalidae 
Prosorhynchus atlanticus 
Prosorhynchus ozakii 
Prosorhynchus promicropsi 
Prosostomata 


Psettarium cardiocolum 
Pseudocreadium anandrum 


Pseudolepidapedon balistis 
Pseudopecoeloides carangis 


Pseudopecoeloides equesi 
Pseudopecoeloides gracilis 


Pseudopecoelus priacanthi 
Pseudopecoelus tortugae 
Pseudopecoelus vulgaris 
Pycnadena lata 
Pycadenoides calami _.. 
Rhagorchis odhneri 
Rhipidocotyle adbaculum 
Rhipidocotyle baculum 
Rhipidocotyle 
Rhipidocotyle capitatum 
Rhipidocotyle longleyi 
Rhipidocotyle nagatyi 
Rhipidocotyle transversale 


Sclerodistomum sphoeroidis __. 


Siphodera vinaledwardsii 
Siphoderina 
Skrjabiniella 


Steganoderma abyssorum 


Steganoderma elongatum ___. 


Steganoderma hemiramphi 


Steganoderma parexocoeti a 


Steganoderma, species of 
Stenopera equilata 


Stephanostomum 
Stephanostomum 


casum 


Stephanostomum coryphaenae 


Stephanostomum 
Stephanostomum 
Stephanostomum 
Stephanostomum 
Stephanostomum 
Stephanostomum 
Stephanostomum 
Stephanostomum 


Stephanostomum promicropsi ___. 


Stephanostomum 


dentatum 
ditrematis 
fliforme 
lineatum 
longisomum 
megacephalum 
microstephanum 
pagrosomi 


sentum 


Steringophorus magnus 
Steringophorus profundus 


Sterrhurus 


Sterrhurus branchialis 


Sterrhurus floridensis ................---.------ 345 


Sterrhurus fusiformis 
Sterrhurus gymnothoracis 
Sterrhurus karachii 


Sterrhurus laevis 


Sterrhurus microcercus 
Sterrhurus monolecithus 

Sterrhurus monticellii 

Sterrhurus praeclarus 


Sterrhurus profundus 


Sterrhurus robustus 
Sterrhurus texanus 


Stomachicola 


Teregestia acuta 


Tergestia laticollis 
Tergestia pectinata 
Tetrochetus coryphaenae 
Theletrum fustiforme 


Thysanopharynx 


- 


Tubulovesicula ........ 


Xystretrum papillosum 
Xystretrum pulchrum 
Xystretrum solidum 


Zcogonidae 
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An Alphabetical Index to the Generic Names of 
Hosts of Acanthocephala of the World In- 
cluded in Anton Meyer's Monograph 


Harley J. Van Cleave 


Anton Meyer’s monograph of the Acanthocephala in Bronn’s Tierreichs 
(1932-1933) is the only publication which contains a comprehensive treat- 
ment of the acanthocephalan fauna of the world. It is therefore an in- 
dispensable source of information on the hosts and the geographical distribu- 
tion of the individual species of this group of parasitic worms. At the con- 
clusion of the description of each species Meyer has usually cited the names 
of all hosts recorded by earier writers and in many instances he has inserted 
new host records based upon his own studies. In some few instances, family 
or common group names are cited in the taxonomic text instead of generic 
or specific names. 


Summarizing the information on hosts given in the taxonomic section 
and often supplementing with names of hosts not included in the text, 
Meyer has compiled a section (pages 340 to 379) in which the families and 
genera of hosts are arranged phylogenetically for each class or other large 
unit of the hosts. For each genus of hosts all of the species known to harbor 
Acanthocephala are listed and for each a presumably complete list of the 
species of its Acanthocephala is given. This section is of inestimable value 
to the students of Acanthocephala as well as to all those who are interested in 
the biology of any given group of animals which these worms parasitize. For 
some unknown reason, not all of the names included in the taxonomic treat- 
ment of the individual species of the parasites are included in this collated list 
of hosts and likewise many generic and specific names of hosts cited in this 
section are not found in the body of the text. This discrepancy is in part 
explained by the fact that the section which lists the hosts taxonomically was 
prepared later than the main body of the specific descriptions. In the earlier 
part, Meyer often cited the names of hosts as they appeared in the literature. 
Later, when he prepared the analytical list of hosts, he corrected many of the 
names that had been used earlier, added other records which had come to 
his attention and incorporated the unpublished results of his own studies. 


Although the monograph is provided with three separate indices, no one 
of these includes the names of hosts. To the general student, who is not 
thoroughly familiar with the taxonomic and phylogenetic arrangements for 
all groups of the animal kingdom, it often becomes a time-consuming pro- 
cedure to locate the name of a given host in the host summary. Accurate 
scanning of a list several pages in length to detect a given generic name for 
a host is rendered difficult by the fact that the same type is used for host 
names as for the list of acanthocephalan species slightly indented beneath it. 
The writer has spent so much time thumbing through his own copy of the 
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monograph that he prepared an alphabetical listing of all of the host names in 
both parts of the volume. This manuscript copy has proved so useful that 
it is now offered for the convenience of other workers in the field. To avoid 
unwieldiness the index is based on generic rather than on specific names of 
hosts. In the collation of host records the specific names of all hosts of a given 
genus are brought together under the name of the genus thus making it easy 
to locate the specific name when reference is given to the page on which the 
generic name of the host occurs. In some few instances, where the generic 
names of hosts are not given in the taxonomic text, the name of the family 
or a common group name is included in this index but all such entries are 
enclosed in quotation marks. 


In so far as the writer has been able to detect the identity of groups 
where two different generic names are given for the same host, cross refer- 
ences have ben inserted in this index. Detection and correction of synonymy 
of generic names of hosts cited by early writers is extremely difficult. It is 
frequently true that a genus of vertebrates long thought to occur in both 
Europe and North America is later found to be restricted to the European 
fauna when revisional studies prove that the American species are not con- 
generic with the European. Thus a species long recorded under one generic 
name is transferred to another even though the original genus remains valid 
for the European fauna. Consequently, in the present index a cross reference 
between two generic names does not always mean that one name is entirely 
synonymous with the other. Cross references should be followed to see if 
species of interest to the user are included. 


When hosts for two different species of Acanthocephala are assembled 
on the same page of the taxonomic section of the monograph, the name of a 
given host may appear twice on the same page although such duplication is 
not indicated in this index. 


Reference to larval or juvenile stages of Acanthocephala under a given 
host is indicated by use of italics for the page number of each such reference. 
An asterisk (*) following a page number indicates a compilation of all the 
species of Acanthocephala for each species of the host genus. Every generic 
name in the index is followed by a symbol in parentheses to designate the class 
or group to which the host belongs, according to the following scheme: 
(A) Aves, (An} ANNELIDA, (A-) ARTHROPODA, (C) CAupata (Amphi- 
tia), (M) Mamma ia, Pisces, (R) ReptiiA, (S) SALIENTIA (Am- 
whibia). 


The student will usually want to know the specific names of the parasites 
for each genus or species of host. This will necessitate direct reference to 
the Meyer monograph. However, much information of value is available 
through recognition of the mames of the genera of Acanthocephala recorded 
for each genus of host. This is available through use of the appended table 
in which the names of the genera of Acanthocephala are arranged in the same 
order that they appear in the descriptive portion of the monograph. The page 
number preceding each name in the table indicates the page in the monograph 
on which the hosts of all the species of that genus of Acanthocephala are cited. 
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If lists of hosts for two species of different genera are included on the 
same page in the following page references as well as in the index, the earlier 
reference is indicated by the letter “a” following the page number and the 
later by the letter “b”. 


Page References to Lists of Hosts for Each Genus of 
Acanthocephala in the Meyer Monograph. 


30 Acanthogyrus 135 Lueheia 

31 Farzandia 137 Fessisentis 

33-34 Quadrigyrus 139-140 Acanthocephaloides 
35 Pallisentis 141-149 Acanthocephalus 
37 Acanthosentis 151-159 Echinorhynchus 

38 Neosentis 161 Cavisoma 

40 Heterosentis 162-166 Pomphorhynchus 
41-42 Serrasentis 168 Pandosentis 

43 Telosentis 169 Tanaorhamphus 

44 Tegorhynchus 170 Gracilisentis 

46 Aspersentis 171 Octospinifer 

48-56 Rhadinorhynchus 172-175 Neochinorhynchus 
57 Leptorhynchoides 176a Hebesoma, b Eosentis 
60 Polyacanthorhynchus 178 Apororhynchus 

61 Filisoma 180-183a Empodius 

62 Cleaveius 183b-192 Mediorhynchus 
64-72 Polymorphus 193 Gigantorhynchus 

73 Profilicollis 195-198 Oligacanthorhynchus 
75-76 Filicollis 199 Nephridiorhynchus 
78-83 Corynosoma 201-202 Nephridiacanthus 
85-91 Bolbosoma 204 Travassosia 

94-99 Arhythmorhynchus 205-206a Hamanniella 
101-120 Centrorhynchus 206b-212 Prosthenorchis 
122 Gordiorhynchus 214-216 Macracanthorhynchus 
124-131a Prosthorhynchus 223-233 Moniliformis 

131b Porrorchis 236-240 Pachysentis 

132 Plagiorhynchus 241-247 Oncicola 

133 Oligoterorhynchus 248-251 Echinopardalis 

134 Sphaerechinorhynchus 


By use of the above page references in connection with the index the items 
of each entry may be expanded as in the following instance: 


Acerina (P) 78, 142, 144, 152, 347* 743*. 
Acerina is a genus of fishes (P). 


An immature form of some species of Corynosoma is recorded for 
one or more species of Acerina (78). 
Adults of at least two species of the genus Acanthocephalus have 
been recorded for members of the genus Acerina (142, 144). 
Adults of at least one species of the genus Echinorhynchus have been 
recorded for at least one member of the genus Acerina (152). 

In the section on collated host-parasite records, the names of adult 
acanthocephalans (347*) and of immature stages (347*) are 
reported from those species of Acerina from which acantho- 
cephalans have been recorded in the literature. Specific names of 
these species are available only through reference to the Meyer 
monograph. 
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The appearance of a cross reference following a generic name in the index 
does not always indicate direct synonymy. In many instances there is only 
partial equivalence betwen two group names and in such cases the cross refer- 
ences have been inserted for convenience of the workers using the index. In 
case a generic name is misspelled in the Meyer text it is entered in the present 
index in the same form as given by Meyer but usually the proper spelling is 
likewise entered with’a cross reference. 


The writer is indebted to Dr. D. F. Hoffmeister for assistance with check- 
ing generic names of mammals and to Dr. H. M. Smith for similar checking 
of the generic names of amphibians and reptiles. Most of the names of birds 
have been checked for validity and availability against the check list of Birds 
of the World by Peters. Generic names of fishes have been verified in Jor- 
dan’s Genera of Fishes (1917-20) supplemented by reference to Nichols 
(1943) The Fresh-Water Fishes of China and Hubbs and Lagler’s (1941) 
Guide to the Fishes of the Great Lakes and Tributary Waters. 


Index to Genera of Acanthacephalan Hosts in the Meyer Monograph 


Abramis (P) 141, 151, 154, 343* 
Acanthurus (P) 161, 348* 
Accipiter (A) 102, 119, 364* 
““Acciptriformes” (A) 


102 
Acerina (P) 78, 142, 144, 152, 347*, 


347* 

Acipenser (P) 57, 142, 152, 157, 166, 
341* 

Acridotheres (A) 109, 372* 

Acrobates (A) 369* see Agrobates 

Aegialites (A) 358* see Charadrius 

Aestrelata (A) see Oestrellata 

Agama (R) 353* 

Agrobates (A) 124, 369* see Acrobates 

Ajaia (A) see Ajaja 

Ajaja (A) 69, 362* (Ajaia) 

Alauda (A) 183b, 371* 

Alburnus (P) 142, 343* 

Alligator (R) 60 see Champsa 

Alosa (P) 48 

Amia (P) 57, 341* 

Ambloplites (P) 57, 346* 

Ameiurus (P) 162, 344* 

Ameiva (R) //7, 353* 

Amphithoe (Ar) /52, 340* 

Anas (A) 64, 67, 71, 75, 359* see 
Nettion 

Anguilla (P) 38, 43, 64, 80, 139, 140, 
141, 144, 147, 151, /5/, 154, 169, 
172, 174, 345*, 345* 

Anhinga (A) 68, 362* 

Anorthura (A) 252, 374* 

Anser (A) 75 

Anthus (A) 185, 371* 

Aoria (P) 37, 344* (Macrones) 

Aphelocephala (A) 221, 372* 

Aplodinotus (P) 137, 158, 347* 


Aplonis (A) 220, 372* 

Aquidens (P) 168, 3487 

Aquila (A) 103, 364* 

Aramides (A) 69, 76, 356* 

Arapaima (P) 60, 341* 

Archibuteo (A) 364* see Buteo 

Ardea (A) 65, 68, 69, 95, 185, 361* 
see Herodias 

Ardetta (A) 65, 125, 361* 

Arenaria (A) 95, 358* 

Artibeus (M) 212, 376* 

Asellus (Ar) /42, 144, 145, 340* 

Asio (A) 104, 365* 

Aspius (P) 343* 

Astacus (Ar) see Potamobius 

Astur (A) 101, 251 

Astyanax (P) 33, 343* 

Athene (A) 103, 365* 

Atherina (P) 43, 64, 69, 345* 

Atherinichthys (P) 40, 149, 346* (Chir- 
ostoma) 

Attila (A) 117, 368* 

Aulopus (P) 89, 345* 

Automolus (A) 135, 368* 


Bairdiella (P) 347* 

Balaena (M) 86, 378* 
Balaenoptera (M) 85, 86, 91, 378* 
Balistes (P) 252 

Barbus (P) 164, 343* 

Batara (A) 117, 135, 368* 

Baza (A) 119, 130, 363* 
Belone (P) 43, 48, 62, 144, 345* 
Bernicla (A) 359* see Branta 
Blaps (Ar) 223, 340* 

Boa (R) /95, 196, 353* 

Boiga (R) see Dipsadomorphus 
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Bombinator (C) 145 

Botaurus (A) 65, 68, 96, 125, 361* 

Box (P) 48, 347* 

Brachyspiza (A) 189, 373* 

Brama (P) 48, 89, 348*, 348* 

Branta (A) 64, 359* see Bernicla 

Bubo (A) 365* 

Bucephala (A) 66, 359* 

Bufo (S) //7, 135, 145, 147, 149, 352*, 
352* 

Busarellus (A) 197, 363* 

Buteo (A) 102, 103, 197, 364* see 
Archibuteo 

Butorides (A) 69, 361* 


Cacicus (A) 178, 189, 372*, 373* 
Calamocichla (A) 218 
Calidris (A) 132, 358* 
Calliopius (Ar) /52, 340* 
Callithrix (M) 206b, 209, 378* 
Canis (M) 214, 216, 223, 236, 238, 
240, 244, 248, 251, 377* 
Cantharus (P) 95, 348* (Spondyliosoma) 
Caranx (P) 56, 62, 89, 348*, 348* 
Carassius (P) 51, 343* 
Carbo (A) 72 see Phalacrocorax 
Carcharias (P) 172?, 341* 
Cariama (A) 195, 356* 
Carpiodes (P) 57, 162, 174, 343* 
Caspialosa (P) 342* 
Caspiomyzon (P) 34/* 
Catostomus (P) 171, 
Cebus (M) 210, 379* 
Centetes (M) 234, 376* 
Centropristes (P) 4/, 347* 
Centropus (A) 13la, 136, 366* 
Cerchneis (A) 364* see Falco 
Cernua (P) see Acerina 
Certhia (A) 105, 374* 
Ceryle (A) 69, 367* 
Cetonia (Ar) 2/4, 340* 
Chaenocephalus (P) 82, 
Chalcides (R) see Seps 
Champsa (R) 353* see Alligator 
Charadrius (A) 106, 132, 219, 
see Aegialites 
Chaulelasmus (A) 64, 359* 
Chiridotea (Ar) 340* 
Chironius (R) see Herpetodryas 
Chirostoma (P) see Atherinichthys 
Chondrostoma (P) 343* 
Chrysemys (R) 173, 353* 
Ciconia (A) 95, 362* 
Cinclosoma (A) 221, 368* 
Cinclus (A) 71, 374* 
Circus (A) 101, 103, 219, 223, 364* 
Citellus (M) 227, 376* see Spermo- 
philus 


174, 343* 


349% 


Host GENERA OF ACANTHOCEPHALA 


Clangula (A) 64, 75, 359* 

Clemmys (R) 174, 353* 

Climacteris (A) 221, 374* 

Clupea (P) 4/, 49, 78, 80, 154, 34/*, 
342* 

Cobitis (P) 35, 343* 

Coccothraustes (A) 183b, 373* 

Coccygus (A) 117 see Coccyzus 

Coccyzus (A) 117, 366* 

Coelopeltis (R) 354* 

Colaptes (A) 128, 198, 367* 

Coloeus (A) 107, 218, 372* 

Coluber (R) 105, 107, 118, 2192, 354* 

Colymbus (A) 363* 

Conepatus (M) 209, 377* 

Conger (P) 89, 100, 345*, 345* (Mu- 
raena) 

Conopophaga (A) 129, 368* 

Coracias (A) see Coracius 

Coracius (A) 219, 227, 367* (Coracias) 

Coragypus (A) 196, 363* 

Coregonus (P) 80, 142, 144, 153, 155, 
342*, 342* 

Cornitermes (Ar) 2/6, 340* 

Coronella (R) 354* 

Corvina (P) 140, 347* 

Corvus (A) 107, 108, 109, 111, 126, 
183b, 187, 192, 218, 372* 

Coryphaena (P) 42, 48, 348*, 348* 

Cottus (P) 78, 80, 144, 152, 176a, 349*, 

Crenicichla (P) 33, 168, 348* 

Crenilabrus (P) 140, 348* 

Cricetus (M) 223, 377* 

Cristivomer (P) 158, 343* 

Crocethia (A) 132, 357* 

Crotophaga (A) 117, 366* 

Crypturellus (A) see Crypturus 

Crypturus (A) 355* 

Cuculus (A) 106, 117, 132, 366* 

Cyanocorax (A) 372* 

Cyclopes (M) 193, 376* 

Cyclopterus (P) 64, 350*, 350* 

Cygnus (A) 64, 65, 75, 359* 

Cynoscion (P) 4/, 166, 347*, 347* 

“Cyprinidae” (P) 141, 164, 343*, 344* 

Cyprinus (P) 57, 151, 162, 164, 173, 
343* 

Cystophora (M) 79 


Dasyatis (P) 341* see Trygon 
Dasypus (M) see Tatus 

Delphinus (M) 89, 378* 
Dendrocopus (A) 185, 368* 
Dentex (P) 139, 140, 348* 
Diaphoropterus (A) 192, 369* 
Dicotyles (M) 214, 378* (Tayassu) 
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Didelphis (M) 205, 206a, 376* see 


lelphys 

Didelphys (M) 76, 376* see Didelphis 

Diemictylus (C) 145, 147, 352* (Diem- 
yctylus) 

Diemyctylus (C) see Diemictylus 

Diloboderus (Ar) 340* 

Dipsadomorphus (R) /95, 196, 253, 353* 
(Boiga) 

Dipsas (R) /23 

Diptychus (P) 166, 343* 

Dolichonyx (A) 190, 373* 

Doras (P) 252 

Dorosoma (P) 169, 170, 342* 

Drymobius (R) //5, 1/7, 195, 196, 354* 

Dryobates (A) 105, 368* 

Dysithamnus (A) 129, 368* 


Egretta (A) 361* 

“Eisingi” (M) 201 

Elanoides (A) 113, 364* 

Elaphe (R) 91 see Elaphis 

Elaphis (R) 354* see Elaphe 

Eliomys (M) 223, 377* see Myoxus 

Emberiza (A) 96, 373* 

Emys (R) 146, 1733, 174, 353* 

Engraulis (P) 43, 342* 

Epimys (M) 227 see Rattus, Mus 

Erinaceus (M) 126, 199, 217, 220, 230, 
232, 376* 

Erionetta (A) 73 see Somateria 

Erithacus (A) 124, 252, 369* 

Erythrolamprus (R) /95, 1/96, 353* 

Esox (P) 144, 151, /5/, 154, 172, 174, 
345*, 345* 

Eucinostomus (P) 69, 347* 

Eucometis (A) 367* 

Eudocimus (A) 76, 362* 

Eudromia (A) see Eudromias 

Eudromias (A) 106, 358* (Eudromia) 

Eumeces (R) 212, 353* 

Euphausia (Ar) /59, 340* 

Eupodotis (A) 181 

Eupomotis (P) 57, 346* see Lepomis 

Eurypyga (A) 356* 

Eutermes (Ar) 2/6, 340* 

Euthynnus (P) 54, 348* see Thynnus 

Exocoetus (P) 43, 48, 345* 


Falco (A) 101, 
Cerchneis 

“Falconidae” (A) 119, 363* 

Felis (M) 79, 1/0, 242, 243, 245, 246, 
247, 248, 250, 251, 377, 377*, 378* 

Florida (A) 70, 361* 

“Formicaridae” (A) 117, 368* 

Formicarius (A) 368* 


110, 364*, 365* see 
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Formicivora (A) 129, 368* 
Fringilla (A) 105, 183b, 373* 
Fulica (A) 71, 75, 356* 

Fuligula (A) 64, 359” see Nyroca 
Fundulus (P) 345* 


Gadus (P) 48, 89, 140, 152, 154, 157, 
166, 346*, 346* see Melanogrammus 

Galaera (M) 209 see Galictis 

Galera (M) see Galaera 

Galictis (M) see Gallictis 

Gallictis (M) 209 (Galictis) 

Gallinula (A) 64, 75, 356* 

Gallus (A) 64, 355* 

Gammarus (Ar) 64, /5/, 152, 340* 

Gasterosteus (P) 144, 172, 345*, 345* 

Gekko (R) see Platydactylus 

Gephyrocharax (P) 33, 343* 

Geranospiza (A) 197, 363* 

Glareola (A) 105, 358* 

Glaucidium (A) 104, 365* 

Globicephala (M) see Globicephalus 

Globicephalus (M) 90, 378* (Globice- 
phala) 

Gnathonemus (P) 51, 341* 

Gobio (P) 139, 144, 152, 164, 343* 

Gobius (P) 43, 64, 139, 140, 143, 144, 
151, 160, 164, 349* 

Graptemys (R) 174, 353* 

Graucalus (A) 101 

Guira (A) 117, 366* 


Haematopus (A) 132, 358* 

Halcyon (A) 120, 367* 

Haliaetus (A) 65, 101, 365* 

Halichoerus (M) 78, 79, 378* 

Hapale (M) see Jacchus, Leontocebus, 
Midas 

Harelda (A) 64, 359* see Clangula 

Harpyaliaetus (A) 197, 364* 

Harpyhaliaetus (A) see Harpyaliaetus 

Heleodytes (A) 189, 374* 

Hemignathus (A) 178, 374* 

Herodias (A) 65, 69, 113, 361* see 
Ardea 

Herpestes (M) 248, 377* 

Herpetodryas (R) //7, 135, 353*, 354* 
(Chironius) 

Heterospizias (A) 114, 197, 363* 

Heterotis (P) 53, 341* 

Hieracidea (A) 119, 363* 

Himantopus (A) 106, 358* 

Hiodon (P) 57, 341* 

Homo (M) 214, 220, 379* 

Hoplias (P) 33, 343* see Macrodon 

Houbara (A) 181, 356* 

Huro see Micropterus 


Hyaena (M) 214, 377* 
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Hyalella (Ar) 57, 340* 
Hyla (S) 712, 117, 135, 252, 352°, 


Hylacola (A) 22/, 37/* 
Hymnomorphus (A) 197 see Hypnomor- 


phus 
Hyperoodon (M) 85, 86, 378* 
Hypnomorphus (A) 364* see Hymno- 
morphus 
Hypoedaleus (A) 129, 135 
Hypomorphus (A) see Hypnomorphus, 
Hymnomorphus 


Hypostomus (P) 175, 344*, 345* 


Ictalurus (P) 57, 344* 

Icteria (A) 186, 369* 

Ictiobus (P) 57, 162, 173, 345* 

Idus (P) 144, 344*, 344* see Leuciscus 

Jabiru (A) 67, 362* 

Jacchus (M) 206b see Hapale, Leonto- 
cebus, Mystax 


Labeo (P) 30, 344* 

Labrax (P) 43, 140, 144, 347* 

Labrus (P) 160, 348* 

Lacerta (R) 353* 

Lachesis (R) //7, 195, 196, 354* 

Lachnosterna (Ar) 2/4, 340* 

Lagodon (P) 42, 348*, 348* 

Lanius (A) 67, 371* 

Larus (A) 64, 76, 94, 95, 98, 130, 
356", 357" 

Leiostomus (P) 347* 

Leistes (A) 373* 

Leontocebus (M) 378* see Jacchus, Leon- 
topithecus, Midas, Mystax 

Leontopithecus (M) 209, 210 see Leon- 
tocebus, Midas 

Lepadogaster (P) /5/ 

Lepidoleprus (P) 89, 160, 346*, 346* 
(Trachyrhynchus) 

Lepidopus (P) 48, 89, 348*, 348* 

Lepidosteus (P) 57, 341* (Lepisosteus) 

Lepisosteus (P) see Lepidosteus 

Lepomis (P) 57, 346* see Eupomotis 

Leptodactylus (S) //4, 117, 135, 352* 

Leptodon (A) 114, 197 ,363* 

Leptonychotes (M) 378* 

Leuciscus (P) 95, 141, /5/, 154, 164, 
173, 344*, 344* see Idus, Scardinius, 
Squalius 

Leucophoyx (A) 69, 361* 

Leucopternis (A) 117, 363* (Lycopter- 


nis) 
Limanda (P) 152, 348* 
Limnopardalus (A) 128, 356* 
Liparis (P) 161, 350* 
Lobodon (M) 82, 378* 
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Lobotes (P) 50, 346* 

Locustella (A) 369* 

Lophius (P) 43, 89, 139, 140, 152, 350*, 
350* 

Lophoceros (A) 220, 367* (Tockus) 

Lophopsetta (P) 348* 

Lota (P) see Lotta 

Lotta (P) 142, 144, 151, 75/, 152, 172, 
346*, 346* (Lota) 

Lucioperca (P) 142, 
(Sander) 

Lullula (A) 183b, 371* 

Luscinia (A) 124, 369* 

Lutreola (M) 111, 377* see Mustela 

Lycopternis (A) see Leucopternis 

Lymnaea (Moll) /73 

Lystrophis (R) /95, 196, 354* 


152,. 347*,. 347" 


Mabuia (R) /23, 353* 

Mabouia (R) see Mabuia 

Macaca (M) see Macacus 

Macacus (M) 210, 379* 

Macrodon (P) 60, 343* see Hoplias 

Macrones (P) 37, 344* see Aoria 

Macrorhinus (M) 82, 378* (Mirounga) 

Macrurus (P) see Lepidoleprus 

Malacopterus (P) 44, 348* 

Manis (M) 201, 376* 

Marmosa (M) 376* see Didelphis 

Martes (M) 377* 

Megalurus (A) 105, 369* 

Megaptera (M) 85, 86, 378* 

Melanogrammus (P) 152 see Gadus 

Meleagris (A) 183a, 355* 

Melolontha (Ar) 2/4, 340* 

Menticirrhus (P) 347* 

Menura (A) 130, 369* 

Merganser (A) 78 see Mergus 

Mergus (A) 64, 65, 72, 94, 101, 359%, 
360* see Merganser 

Meriones (M) 226 

Merlangus (P) 346* 

Merluccius (P) 56, 89, 346*, 346* 

Merula (A) 105 see Turdus 

Mesoplodon (M) 378* 

Metopiana (A) 81, 360* 

Micrastur (A) 115, 364* 

Micropogon (P) 42, 347*, 347* 

Micropterus (P) 57, 174, 176, 346* 

Microtus (M) 223, 377* 

Midas (M) 209, 210 see Hapale, Leon- 
tocebus 

Milvus (A) 102, 104, 110, 365* 

Mirounga (M) see Macrorhinus 

Molge (C) 145, 146, 352* see Triton 

Molothrus (A) 189, 373* 

Monacanthus (P) 350* 

Monochirus (P) 175, 349* see Solea 
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Monodactylus (P) see Psetta, Rhombus 

Monopterus (P) 38, 345* 

Monticola (A) 96, 124, 191, 370* 

Morone (P) 57, 347* 

Motacilla (A) 105, 183b, 371* 

Mugil (P) 100, 172, 346* 

Muraena (P) see Conger 

Mus (M) 223, 229 see Epimys, Rattus 

Muscicapa (A) 107, 369* 

Mustela (M) 217, 220, 22/, 377*, 377* 
see Lutreola 

Mustelus (P) 89, 341* 

Mycteroperca (P) 50, 347* 

Myiochanes (A) 187, 368* 

Myliobatis (P) 160, 341* 

Myoxus (M) 223, 234 see Eliomys 

Myrmecophaga (M) 193, 234, 376* 

Mystax (M) 378* see Jacchus 


Nasua (M) 211, 377* 

Natrix (R) see Tropidonotus 

Naucrates (P) 41, 348* 

Nemachilus (P) 344* 

Nephelis (An) /73, 340* 

Nesokia (M) 233, 377* 

Nesopsar (A) 373* 

Netta (A) 66, 360* 

Nettion (A) 81, 211>, 360* see Anas 

Ninox (A) 120, 365* 

Nothura (A) 189, 355* 

Notothenia (P) 46, 53, 82, 252, 350* 

Numenius (A) 94, 95, 357* 

Numidia (A) 180, 181, 355* 

Nyctanassa (A) 69, 70, 76, 362* 

Nycticorax (A) 69, 70, 71, 98, 99, III, 
131b, 361* 

Nyroca (A) 64, 65, 75, 78, 360* see 
Fuligula 


Oedemia (A) see Oidemia 

Oedicnemus (A) 106, 109, 180, 181, 358* 
Oedipomidas (M) 209, 378* see Jacchus, 

Mystax 

Oenanthe (A) 96, 124, 369* 
Oestralata (A) see Oestrellata 
Oestrellata (A) 72, 363* (Oestrelata) 
Ogmorhinus (M) 82, 378* 

Oidemia (A) 64, 75, 81, 360* (Oede- 


mia) 
Oncorhynchus (P) 90, 148, 152, 342*, 
342* 


Ophiocephalus (P) 31, 35, 346* 
Opsanus (P) 172, 350* 
Oreocichla (A) 221, 370* 
Orestias (P) 62, 345* 

Oriolus (A) 105, 372* 
Orthopristis (P) 42, 348*, 


Pomadasys, Pristipoma 


THE AMERICAN MIDLAND NATURALIST 


[Vol. 38 


Osmerus (P) 78, 99, 154, 342*, 342* 
Ostinops (A) 178, 189, 373* 
“Ostracodes” (Ar) /73, 340* 

Otaria (M) 78, 79, 378* (Zalophus) 
Otis (A) 180, 356* 

Otocyon (M) 240, 377* 

Otus (A) 101, 117, 122, 365* see Scops 
Oxyrhophus (R) /95, 196, 353* 


Pachycephala (A) 221, 372* 

Pagellus (P) 348* 

Palaemon (Ar) 95, 340* 

Parachaenichthys (P) 55, 82, 350*, 350* 

Paralichthys (P) 4/, 42, 43, 
349* 


152, 349*, 


Parasilurus (P) 35, 38, 157, 

Parula (A) 369* 

Pedionomus (A) 221, 355* 

Pelamys (P) 54, 348* see Scomber 

Pelecus (P) 253, 344* 

Perameles (M) 233, 376* 

Perca (P) 57, 80, 142, 144, 151, /5/, 
154, 347*, 347* 

Percina (P) 347* 

Periplaneta (Ar) 229, 340* 

Petromyzon (P) 341*, 34/* 

Petronia (A) 373* 

Phalacrocorax (A) 69, 78, 79, 80, 362* 
see Carbo 

Philander (M) 376* 

Philodryas (R) 195, 196, 353* 

Phil-machus (A) 106, 357* 

Phoca (M) 78, 79, 81, 378* 

Phocaena (M) 78, 378* 

Phoenicothraupis (A) 129, 360* 

Pholis (P) 350* 

Phoxinus (P) 344* 

Phycis (P) 89, 346* 

Phyllodromia (Ar) 232, 340* 

Phyllophaga (Ar) 2/4, 340* 

Phylloscopus (A) 252, 369* 

Physocorax (A) 137, 372* 

Piaractus (P) 159, 343* 

Pica (A) 107, 109, 372* 

Picus (A) 105, 368* 

Pitangus (A) 115, 368* 

Plagusia (P) 349* see Symphurus 

Platessa (P) 64, 95, 100, 349%, 349* 
see Pleuronectes 

Platycephalus (P) 42, 350* 

Platycichlia (A) 129, 136, 370* 

Platydactylus (R) 353* (Gekko) 

Platystura (A) 369* 

Pleuronectes (P) 78, 139, 151, 152, 154, 
175, 349*, 349* see Platessa 

Pluvialis (A) 128, 357* 

Podager (A) 190, 367* 

Podiceps (A) 363* 


344* 
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Poicilonetta (A) 81, 360* 

Pomadasys (P) 156, 348* see Orthop- 
ristis, Pristipoma 

Pomatomus (P) 4/, 42, 43, 347*, 347* 

Pomatorhinus (A) 369* see Pomatosto- 


mus 
Pomatostomus (A) 22/, 37/* see Poma- 
torhinus 
Pomoxis (P) 57, 162, 346* 
Pontoporeia (Ar) 78, 
340* 


154, 155, 

Porzana (A) 75, 128, 135, 187, 356* 

Pctamobius (Ar) 64, 340* (Astacus) 

Potamochoerus (M) 202, 378* 

Pratincola (A) 252, 370* 

Prionotus (P) 42, 152, 350*, 350* 

Pristipoma (P) 42 see Orthopristis, Pom- 
adasys 

Pristipomus (P) see Pristipoma 

Procyon (M) 216, 377* 

Progne (A) 369* 

Psammodynastes (R) /23, 354* 

Psetta (P) 349%, 349* see Monodac- 
tylus, Rhombus 

Psettus (P) see Psetta 

Pseudechis (R) 134, 354* 

Pseudemys (R) 174, 353* 

Pseudochloris (A) 189, 373* 

Pseudopleuronectes (P) 152, 349* 

Pseudorca (M) 90, 378* 

Pterocles (A) 355* 

Pterodroma (A) see Oestrellata 

Pteroglossus (A) 190, 367* 

Putorius (M) 78, 106, 221, 223, 377* 

Pyrrholaemus (A) 221, 369* 


Quelea (A) 373* 
Quiscalus (A) 187, 373* 


Rachycentron (P) 42, 348* 

Raja (P) 140, 341* 

Rallus (A) 64, 356* 

Rana (S) 78, 98, 107, 120, 145, 147, 
148, 173, 253, 352%, 352° 

Rattus (M) 223, 377* see Epimys, Mus 

Regalecus (P) 89, 350* 

Rhadinaea (R) see Rhadinea 

Rhadinea (R) 354* (Rhadinaea) 

Rhamphastus (A) 190, 367* 

Rhamphocoelus (A) 189, 374* 

Rhea (A) 129, 355* 


Rhombus (P) 42, 78, 144, 154, 349%, 


349* see Monodactylus, Psetta 
Rissa (A) 125, 357* 
Roccus (P) 57, 152, 166, 1722, 347* 
Rupicola (A) 190 
Rupornis (A) 117, 364* 
Ruticilla (A) 252, 370* 


Host GENERA OF ACANTHOCEPHALA 


Rutilus (P) 164 
Ruvettus (P) 89, 348* 


Saimiris (M) 209, 378* 

Salamandra (S) 145, 352* 

Salmo (P) 90, 142, 149, 151, 153, 156, 
160, 164, 166, 172, 173, 342*, 342* 
see Trutta 

Saltator (A) 130, 374* 

Salvelinus (P) 158, 342* 

Sander (P) see Lucioperca 

Sarcoramphus (A) see Sarcorhamphus 

Sarcorhamphus (A) 196, 363* 

Saxicola (A) 183b, 185, 191, 370* 

Scalopus (M) 227, 376* 

Scardinius (P) 344* see Leuciscus 

Scarturus (M) 226 

Scatophagus (P) 61, 348* 

Schizopygopsis (P) 157, 344* 

Schizothorax (P) 166, 173, 176b, 344* 

Sciaena (P) 139, 347* 

Sciurus (M) 227, 377* 

Scolopax (A) 127, 357* 

Scomber (P) 48, 89, 348*, 348* (see 
Pelamys 

Scops (A) 365* see Otus 

Scorpaena (P) 140, 349* 

Sebastes (P) 161, 349* 

Seps (R) 353* (Chalcides) 

Serranus (P) 89, 161, 347*, 347* 

Sialis (Ar) /73, 340* 

Silurus (P) 142, 144, 152, 344* 

Siniperca (P) 35, 176a, 347* 

Solea (P) 140, 160, 161, 349* see 
Monochirus 

Somateria (A) 64, 67, 73, 128, 360* 
see Erionetta 

Sorex (M) 234, 376* 

Sparus (P) 89, 151, 155, 348*, 348* 

Spatula (A) 72, 361* 

Spermophilus (M) 217, 234, 376* (Cit- 
ellus) 

Spheirodes (P) see Spheroides 

Sphenicus (A) 78, 363* 

Spheroides (P) 69, 350* 

Sphyraena (P) 139, 346* 

Spandyliosoma (P) see Cantharus 

Squalis (P) 144, 164, 166, 173, 344* 
see Leuciscus 

Squatarola (A) 64, 358* 

Steno (M) 90, 378* 

Stenotomus (P) 42, 152, 348*, 348* 

Stercorarius (A) 133, 357* 

Sterna (A) 69, 125, 357* 

Stizostedion (P) 174, 347* 

Strix (A) 101, 102, 113, 365* see 
Syrnium 


Sturnella (A) 187, 373* 
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Sturnus (A) 183b, 372* 

Sula (A) 83, 363* 

Sus (M) 214, 378* 

Sycalis (A) 373* 

Sylvia (A) 183b, 252, 369* 
Symbranchus (P) 33, 345* 
Symphurus (P) 349* see Plagusia 
Synodus (P) 42, 166, 345*, 345* 
Syrnium (A) 366* see Strix 


Tadorna (A) 64, 75, 361* 

Talpa (M) 217, 376* 

Tamandua (M) 193, 376* 

Taoniscus (A) 355* 

Tatus (M) 204, 243, 376*, 376* 
(Dasypus) 

Tayassu (M) see Dicotyles 

Tayra (M) 377* 

Teius (R) see Tejus 

Tejus (R) //7, 353* (Teius) 

Tetrao (A) 75 

Thamnophilus (A) 135, 368* 

Thymallus (P) 156, 164, /64, 343%, 
34.3* 


Thynnus (P) 48, 89, 348%, 348* see 
Euthynnus 

Tinamus (A) 355* 

Tinca (P) 141, 144, 344* 

Tockus (A) see Lophoceros 

Tolypeutes (M) 204, 376* 

Trachinus (P) 64, 140, 350*, 350* 

Trachurus (P) 151, 348* 

Trachypterus (P) 89, 350* 

Trachyrhynchus (P) see Lepidoleprus 

— (P) 46, 55, 82, 159, 350*, 
350* 


Trichechus (M) 78 
Trigla (P) 139, 140, 160, 350* 
Tringa (A) 127, 357* 
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Triton (C) 146, 352* see Molge 

Triturus (C) 149 

Trogon (A) 367* 

Tropidonotus (R) /07, 1/7, 122, 145, 
354* (Natrix in part) 

Tropidurus (R) //7, 353* 

Trutta (P) 142 see Salmo 

Trygon (P) 341* see Dasyatis 

Turdus (A) 80, 96, 105, 124, 136, 189, 
370* see Merula 

Tylosurus (P) 48, 49, 50, 69, 172, 345*, 
345* 


Tympanocorax (A) 372* 
Tyto (A) 103, 117, 366* 


Umbrina (P) 139, 347* 
Upupa (A) 219, 367* 
Uria (A) 64, 357* 
Uroleuca (A) 372* 


Vampyrus (M) 230, 376* 

Vanellus (A) 72, 106, 127, 358*, 359* 
Varicorhinus (P) 34, 164, 344* 
Vastres (P) 60 (Arapaima) 

Vipera (R) 354* 

Vultur (A) 192, 196, 363* 


Xenodon (R) 1/95, 196, 354* 
Xenopeltis (R) 253 


. Xipholena (A) 368* 


Xyloryctes (Ar) 2/4, 340* 


Zalophus (M) see Otaria 
Zamenis (R) 354* 

Zeus (P) 160, 348* 
Zoarces (P) 154, 350* 
Zosterops (A) 192, 374* 
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Travassosia tumida n. sp., First Record of the 
Occurrence of this Acanthocephalan 
Genus in North America 


Harley J. Van Cleave 


In 1916, Lauro Travassos described a relatively large acanthocephalan 
from the nine-banded armadillo of Brazil under the name Hamanniella carinii. 
In later works Travassos cited the publication in which this species was 
described as 1916, Congresso-Medico Paulista. The writer has never had the 
opportunity of examining the original publication and contacts with many 
large research libraries in- this country seem to indicate that this publication 
was never received by any of the regular repositories of scientific literature in 
the United States. Consequently, the present writer has had to rely upon 
the description which Travassos gave in 1917. At the close of the specific 
description in his 1917 publication, Travassos expressed lack of confidence in 
the generic assignment of this species because the bodies of his specimens 
showed shape and conditions unlike those with which he was familiar in 
Hamanniella microcephala (Rudolphi, 1819), the type of the genus. By 
drawings, and especially through photographs, he demonstrated that the body 
of H. carinii has a smooth, practically unwrinkled surface (his figs. 93, 94). 
In contrast, that of H. microcephala (his fig. 74) is coarsely cross striated 
and tends to show a distinct ruffling along the dorsal and the ventral surfaces. 


Either independently or because of Travassos’ expression of doubt regard- 
ing the validity of the generic assignment, Anton Meyer (1932:203) granted 
recognition to the unusual features of H. carinii by proposing the generic 
name Travassosia to include this single species. However, he mistakenly 
labelled the name “nom. nov. Meyer (1931)” when in reality it merited the 
distinction of a new genus. In his 1931 reference, Meyer cited his pre- 
liminary outline of a system of classification which he was developing for 
his monographic treatment of the Acanthocephala in Bronn’s Tierreichs. 
In the earlier publication the name Travassosia appears in a single place 
(page 58) and there it stands alone tentatively included parenthetically 
in a list of genera under the family heading “Oligacanthorhynchidae” as 
“(Gen. Travassosia n. g. ?)”. This diffident reference is not accompanied 
by any description or characterization and no species is either named or 
implied. Thus the name Travassosia as it appears in Meyer, 1931, is a nude 
name wholly without status in nomenclature. Its availability dates from 1932 
(page 203) when Meyer described it briefly and cited Hamanniella carinii 
Travassos, 1916 as the only species included in it. Although no genotype 
was designated, as a monotypic genus, Travassosia carinii (Travassos, 1916) 
Meyer, 1932 automatically becomes type of the genus. 
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Meyer somewhat modified the specific description as given by Travassos 
in 1917, on the basis of specimens which he examined in the collections 
of the Berlin Museum. This new material was from a species of armadillo 
different from the one in which the type specimens of T. carinii were found. 
Furthermore, the Berlin material came from Bolivia while the specimens on 
which Travassos founded the species were from Brazil. Although the Bolivian 
specimens showed some points of difference from the original material, 
especially in dimensions of the embryos, Meyer felt confident that a single 


species was concerned and incorporated his observations as extensions of 
Travassos’ data. 


More recently, Lent and Freitas (1938) and Machado Filho (1941) have 
recorded the occurence of T. carinii in Brazil but in both papers the record of 
occurrence stands alone, with no additional information on the morphology 
of the species and no extension of the specific description. Thus, to the 
present time there has been no record of the occurrence of the genus Travas- 
sosia outside the continent of South America and all records in the literature 
are to identifications of the single species Travassosia carinii, found exclusively 
in armadillos. 


Through the courtesy of Dr. J. Teague Self of the University of Okla- 
homa, the writer has been granted the privilege of studying an extremely fine 
series of carefully preserved specimens of large acanthocephalans collected 
by Mr. Frank Mc Murray from the opossum (Didelphis virginiana virginiana 
Kerr). These were taken from several host individuals near Fort Sill, 
Comanche Co., Oklahoma in January 1939, in the course of studies on ani- 
mals of the Wichita Mountain National Wild Life Refuge. The excellent 
condition of these specimens is in sharp contrast to the appearance of parasitic 
worms usually collected in field operations. All too often the digestive tract 
of mammals is preserved in formalin for future examination and analysis of 
food contents. Under such conditions the worms that are encountered are 
poorly preserved and much distorted. Each of the specimens preserved by 
Mr. Mc Murray was completely extended and in perfect state of histological 
preservation. 


Since Hamanniella tortuosa and H. microcephala are the only acan- 
thocephalans previously reported from the opossum, the specimens were at 
first suspected of representing one or the other of these species. Their rather 
unfamiliar appearance, especially the smooth and unwrinkled body surface, 
was thought to be possibly attributable to excessive relaxation and imbibi- 
tion of water before fixation. Preliminary study revealed the fact that the 
unwrinkled body could not possibly be an artifact and suggested the possibility 
that in spite of coming from a different host the worms might belong to 
the genus Travassosia. Further study disclosed the fact that although the 
new material agrees with the characterization of the genus Travassosia it differs 
from T. carinii in a number of respects. Hence a new species is being 
described under the name Travassosia tumida. 
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VAN CLEAVE: TRAVASSOSIA TUMIDA N. SP. 


Travassosia tumida n. sp. 


Figs. 1 to 4 


Specific description: With the characteristics of the genus Travassosia 
as outlined by Meyer (1932:203). Body very long, relatively large, smooth, 
except for very slight cross wrinkling of the rapidly tapering trunk toward 
the praesoma. Body wall very thin, musculature relatively weak, females 100 
to 238 mm long, males 74 to 115 mm. Bodies of preserved specimens 
circular in cross section; females before compressing for making stained 
whole mounts, 3 to 6 mm in maximum diameter; males 1.5 to 2 mm. 
Attenuated trunk region immediately posterior to praesoma of females 0.27 
to 0.35 mm in diameter, of males 0.27 to 31 mm. Praesoma about 0.38 to 
0.57 mm in length. Proboscis (Figs. 1 to 3) short, approaching globular, 
with breadth and length almost identical in most individuals, in females 
measuring 0.230 to 0.312 mm in length and breadth; in males 0.210 to 0.289 
mm. Proboscis armature consisting of 6 spiral rows with 6 relatively strong 
hooks in each row, each provided with one or more root processes. Root 
processes of anterior two hooks in each row with a long, anteriorly directed 
extension in addition to a short posterior process; at least in some individuals 
the anterior process is cleft, Y-shaped (Fig. 1). Roots of the remaining 
hooks are broad, of irregular shape. Many of the larger hooks (Fig. 3) have 
a lance-like or arrow-head shaped point. The larger hooks often attain a 
diameter of from 0.026 to 0.029 mm at the bend where blade and root 
meet. Anteriormost hooks (Figs. 2, 1) from 0.10 to 0.130 mm in length from 
tip to anterior end of root, with the root having an over-all length of 0.079 to 
0.084 mm. Second hooks (Fig. 2, II) in each series somewhat smaller in 
diameter but longer than the first hook (because the anterior projection of 
the root is longer) sometimes attaining a length of 0.150 mm; over-all length 
of roots 0.093 to 0.099 mm. The fourth root in each series, the first lack- 
ing anterior and posterior prologations of the root, is 0.065 to 0.079 mm long. 
Basal hooks seen in side view (Fig. 2, VI), relatively small, 0.045 to 0.065 
mm in length. Lemnisci very long, cylindrical, with a central canal; usually 
much looped; in some individuals reach a length of 15 mm with diameter 
of 0.130 to 0.175 mm; nuclei of lemnisci few in number, in some instances as 
much as 0.5 mm long with diameter of 0.058 mm. Protonephridial organs 
not recognized in the available material. 


Male genitalia occupy from one-third to two-fifths of the posterior region 
of the body cavity. Testes long, ellipsoidal, far removed one from the other, 
often each about 5 mm long. Cement glands 8, somewhat irregularly paired, 
extending as a series for a distance of about 5.7 mm, the largest about 2.5 mm 
long. Copulatory bursa, when extruded, long and narrow. 


Vagina (Fig. 4, V) and uterus (Fig 4, U) of female, prominent, mus- 
cular, in characteristically flexed position, the uterine bell (Fig. 4, B) of the 
selective apparatus showing defiinite attachment with the ligament sacs. Female 
genital aperture (Fig. 4, A) almost terminal. Eggs within ligament sacs and 
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uterus 0.090 to 0.098 mm long by 0.040 to 0.048 mm in width. Developmental 
stages and intermediate hosts wholly unknown. 


Definitive host—Didelphis virginiana virginiana Kerr, of near Fort Sill, 
Oklahoma. In intestine. 


Type material—Holotype female (slide accession number VC 3926.5); 
allotype male (VC 3925.1) and a series of ten paratypes (six females and 
four males) in the collection of Harley J. Van Cleave, Urbana, Illinois. 


After this material had been recognized as pertaining to the genus Tra- 
vassosia, the writer was for some time inclined to assume that it represented 
the species T. carinii, type and only previously recognized member of the 
genus. This assumption was due largely to the difficulty in interpretation of 
the description of the original species. Detailed study and comparison have 
revealed a number of instances wherein the material from Oklahoma differs 
from the Brazilian species. 


The body of T. carinii was described by Meyer (1932) as thread-like in 
form, with maximum diameter of 0.9 to 1.5 mm. Travassos’ plate likewise 
showed extreme attenuation for this species. The body of T. tumida is much 
more robust, reaching a maximum diameter of 6 mm in older females. The 
form of the probscis and arrangement of its hooks are apparently very 
similar in the two species but the individual hooks of T. tumida are distinctly 
smaller than the measurements given for those of T. carinii. Travassos (1917) 
and Meyer (1932) recorded some proboscis hooks of T. carinii as attaining 
a length of 0.170 mm while the largest encountered in T. tumida are only 
0.150 mm, while most individuals have the largest hooks distinctly under that 
size. These measurements were taken from specimens stained with borax 
carmine after treatment with trisodium phosphate (Van Cleave and Ross, 
1947). These specimens give particularly clear pictures of the hooks and 
their roots. Travassos (1917), in his description, stated that the first hooks 
without anteriorly and posteriorly directed root processes are designated as 
Type III, and for these he recorded an over-all length of 0.106 mm. Cor- 
responding hooks of T. tumida are only about one-half that size (0.045 to 
0.65 mm). In similar manner, the embryos of fully mature individuals are, 
according to Meyer (1932), 0.088 to 0.090 mm long and 0.058 mm broad. 
These measurements exceed the lengths cited by Travassos (0.071 to 0.078 
mm) although the width of embryos was placed at 0.058 mm by Meyer 
which falls well within the range of 0.056 to 0.063 recorded by Travassos. 
Thus the two authorities agree that the embryos of T. carinii are considerably 
more than half as wide as long. These proportions are noticeably different 
from the measurements of embryos in T. tumida where the length of 0.090 
to 0.098 mm is greater than that in T. carinii although the diameter of 0.040 
to 0.048 mm in the Oklahoma material is appreciably smaller than in the 
Brazilian species. Several of the largest females of T. tumida were practically 
spent, thus indicating that the smaller diameters of the embryos could not 
be attributed to immaturity. 


At the present time Oklahoma is the only region from which T. tumida 
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has been taken. Chandler (1932) examined a series of Didelphis virginiana 
from Texas, in the vicinity of Houston. While he encountered at least 
seven species of parasitic worms, he at that time found neither Travassosia 
nor Hamanniella in any of his specimens. It is entirely possible that Travas- 
sosia is wide spread but localized in its distribution. 


The interchangeability of armadillos and opossums as definitive hosts 
for species of Acanthocephala within the same genus is supported by other 
evidence. Travassosia, a genus previously thought to be restricted to arma- 
dillos, is here recorded as occurring in an opossum. Evidence of a reciprocal 
of this relationship of hosts was presented by Chandler (1946) when he 
recorded specimens of Hamanniella sp. from the intestine of an armadillo 
in Texas, although various species of opossum in both North and South 
America are the usual definitive hosts for the species of Hamanniella. In 
both of these genera, it is still uncertain whether the definitive host acquires 
its infection by feeding directly upon the arthropod intermediate host or by 
way of some reservoir host which in turn feeds upon the infected arthropods. 


Departure of T. tumida from the thread-like body form mentioned in 
the original diagnosis of the genus (Meyer 1932:203) and the asymmetry 
of the root processes of some of the proboscis hooks as shown in Figs. 1 to 3, 
suggests the possibility that the generic diagnosis is not too soundly drawn. 
However, emendation should await fuller information on a number of other 
points in the morphology. This is particularly true when it is recalled that 
all too often the current diagnoses of genera in the Pachysentidae and the 
Oligacanthorhynchidae are based very largely upon such relative features 
as body size and shape and in the main lack quantitative distinctions to 
back their validity. It has always been the writer’s feeeling that relative 
features, which pass insensibly from one condition to another, can never 
stand alone as evidence of generic status in the Acanthocephala. Several 
genera in the Archiacanthocephala are in need of reinvestigation to deter- 
mine valid distinctions between characters which have objective value in 
generic diagnosis and those which are restricted to the specific level. The 
ptesent writer hopes in future contributions to develop these distinctions 
between taxonomic levels more fully. 
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Explanation of Figures 


Figs. 1-4.—Travassosia tumida n. sp. 1, Proboscis of a paratype female, tilted to 


show an end view of the terminal hooks in each spiral row. 2, Praesoma and anterior 
end of trunk of holotype female in lateral view. Note the base of the neck and anterior 
end of the trunk are introverted within the front end of the body. Hooks in a single 
diagonal row are indicated with numerals I to VI. 3, Proboscis of a paratype female 
in lateral view to show especially the form of the individual hooks and their roots. 
Note particularly the lance-like or fish-hook tips of some of the larger hooks. 4, Geni- 
tal extremity of a paratype female showing the heavily muscular walls of the broad 
uterine bell (B), the uterus (U), and the vagina (V). Genital aperture indicated at A. 


All drawings were made from whole mounts stained in borax carmine after treat- 
ment with trisodium phosphate. Katherine Hill Paul (Scientific Artist, Department of 
Zoology and Physiology, University of Illinois) prepared all of the original drawings. 
The scale has the value of 0.1 mm and applies to all figures. 
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Observations on Some Helminths 
Parasitic in Ohio Turtles 


Robert Rausch 


The examination of a number of turtles, collected in Ohio, has disclosed 
at least thirty-three species of parasitic helminths. Little information is 
available on the parasites of turtles in the Central States, and it is the purpose 
of this paper to present data resulting from examinations made on 128 
turtles, of seven species. 


The distribution of Ohio reptiles was worked out by Conant (1938), and 
the host names used below are those given by him. Ten species of turtles have 
been recorded from Ohio. Of these, the Cumberland terrapin, Pseudemys 
scripta troostii (Holbrook), and the brown soft-shelled turtle, Amyda mutica 
(Le Sueur), are rare, and local in distribution. In addition to these, we were 
unable to obtain specimens of the musk turtle, Sternotherus odoratus (La- 
treille), which, while not common, is rather widely distributed over the State. 
The seven species of turtles examined were as follows: spiny soft-shelled 
turtle, Amyda spinifera (Le Sueur); snapping turtle, Chelydra serpentina, 
(Linné); painted turtle, Chrysemys bellii marginata Agassiz; spotted turtle, 
Clemmys guttata (Schneider); Blanding’s turtle, Emys blandingii (Hol- 
brook); geographic terrapin, Graptemys geographica Le Sueur; and the land 
turtle Terrapene carolina (Linné). The number of host specimens examined 
of certain species is not adequate, but since there is no probability that ad- 
ditional specimens will be obtained from this area, the data are presented with 
these inadequacies. A summary of the results is shown in table 1. 

While we realize that our material cannot be considered sufficient in amount 
to allow for an ecological study, it seems desirable, nevertheless, to present 
short descriptions of the major habitats from which the animals were collected. 
This may be of value to someone doing work of a similar nature in the 
future. It is hoped that future workers will attempt to correlate distribution 
of the parasite with the ecology of the host, since little is known of the 
epidemiology of the helminths parasitic in wildlife. 

The locations from which collections were made are indicated by number on 
the map (Fig. 1.), and descriptions of these habitats are given below. 


1. Marion County.—Thirty-four specimens of painted turtle, two of 
snapping turtle, and two of soft-shelled turtle were collected here. This is 
flat wet-prairie country, with deep, black soils, and sluggish, mud-bottomed 
streams. the specimens collected here were taken either from the Little 
Scioto River and its small tributaries, or from nearby ponds. Numerous turtles 
were collected by shooting during the months of March and April, just after 
emergence from hibernation. 


2. Union County (south of Marysville).—All the geographic terrapins, 
two snapping turtles, ten painted turtles, and a single soft-shelled turtle were 
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collected in this area. The geographic terrapins were collected from Darby 
Creek, and the others either from the stream itself, or from nearby ponds. The 
stream flows through heavily cultivated prairie land. 


3. Hardin County (near Mt. Victory).—Eight painted turtles and a 
single snapping turtle were collected from Cephalanthus bogs common in this 
area. These small, shallow, woodland ponds are bordered by second-growth 
timber, and are largely grown up with cat-tails. 


4. Wyandot County.—A single specimen of painted turtle was collected 
in this area. This region does not differ appreciably from the rest of the 
northern till-plain section. 


5. Morrow County (near Sparta).—Two specimens of painted turtle were 
collected here from a shallow pond. This is rolling, heavily cultivated land. 


Fig. 1.—Numbers indicate localities from which turtles were collected 
as given in the text. 
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6. Franklin County (near Columbus).—Three painted turtles were col- 
lected from Cephalanthus bogs in this area. 


7. Champaign County (in Cedar Swamp).—All the spotted turtles ex- 
amined were collected in this alkaline, spring-fed arbor vitae bog, which is 
unique in Ohio. A high population of this species of turtle occurs in the 
clear cold brooks, whose surface supports large patches of watercress. 


8. Darke County (near Greenville).—Four large specimens of snapping 
turtle and five of painted turtle were collected from the long-abandoned gravel 
pits in this area. These ponds are now used for fish culture. 


9. Buckeye Lake.—A single specimen of painted turtle was collected from 
the reservoir. This species is abundant here, but not easily collected. 


10. Hocking County.—Two specimens of land turtle were collected from 
this region of dry, rocky hills. The soil is sandy, a residue from the massive, 
coarse-grained Black Hand sandstone, of Mississippian age. 


11. Lawrence County.—Fourteen specimens of land turtle were collected 
here among the dry hills and moist ravines. The soil here is of a sandy 
composition. 


12. Carroll County.—Three specimens of land turtle were collected from 
this area, which lies in the unglaciated Appalachian Plateau. 


13. Wayne County (in Killbuck Marsh).—Two large specimens of snap- 
ping turtle were collected here. Cat-tail and three-square bullrush are pre- 
dominant among a great variety of plants. 


14 Ottawa County (near Port Clinton).—Three specimens of painted 
turtle were collected in the Lake Erie marsh here. 


15. Lucas County (on Little Cedar Point).—All the Blanding’s turtles 
were collected in the Lake Erie marsh just off this small peninsula. At times 
this species is abundant here, depending upon the season, and upon the 
water level. 

Pertinent remarks are given below concerning the helminths encountered. 
The numbers appearing after the name of the parasite indicate the locality 
(Fig. 1) where they were collected. 


CESTODA 


A single immature cestode (1) was taken from the small intestine of a 
painted turtle. Identification was not possible. No cestode has previously been 
recorded from this host, and it is possible that this represents an accidental 
infection. 


TREMATODA 
Allosostomoides parvum (Stunkard, 1916) (8).—This trematode was 


found only twice in the snapping turtle, and infections were light. We re- 
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corded one each from the lung and urinary bladder of a small turtle, although 
the usual habitat is the intestine. 


Auridistomum chelydrae (Stafford, 1900) (2, 13).—A single specimen 
of this trematode was taken from a large snapping turtle collected in Darby 
Creek, and our notes indicate that it was found in the urinary bladder. The 
intestine is considered the normal habitat for this parasite. Seven specimens 
were removed from the intestine of another snapping turtle. 


Brachycoelium salamandrae (Froehlich) (11).—Rankin (1945) mentions 
this species from “land turtles.” Twenty-seven specimens were taken from the 
small intestine of one of the land turtles examined by us, and according to 
the work of Rankin (1938), these must be assigned to the present species. 


Cotylaspis cokeri Barker and Parsons, 1914 (2).—This aspidogastrid was 
found in the small intestine of the geographic terrapin. Twenty-two specimens 
were obtained from the three turtles infected. This trematode has been recorded 
from other turtle species. 


Dictyangium chelydrae (Stunkard, 1943) (2).—This parasite, described 
from the snapping turtle in Louisiana, has not previously been recorded from 
the geographic terrapin. A total of seven specimens was taken trom the small 
intestines of three turtles. 


Heronimus chelydrae MacCallum, 1902 (2, 6, 15).—This widely- 
distributed trematode was collected only four times. Two Blanding’s turtles, 
a painted turtle, and a snapping turtle were infected. The latter two were col- 
lected from woodland ponds, and infection was light in all cases. This was 
the only lung parasite found by us. 


Macravestibulum eversum (Hsu, 1937) (2).—M. eversum was described 
from the geographic terrapin in Michigan, and we found it to be the most 
common trematode infecting this species. As many as 753 specimens of this 
parasite were taken from the small intestine of a single turtle. Hsii (1937), 
by means of infection experiments, found that this trematode was either unable 
to establish itself, or could not reach sexual maturity in other turtle species. 


Microphallus opacus (Ward, 1894) (1, 2).—This trematode was recorded 
from the snapping turtle, the painted turtle, and the geographic terrapin. 
Rausch (1946, 1946a) identified the specimens collected from turtles as 
Microphallus ovatus Osborn, 1919. Subsequent work, however (Rausch, 1947) 
has shown M. ovatus to be morophologically identical with M. opacus. 


Neopolystoma orbiculare (Stunkard, 1916) (1).—Polystomes were found 
only in the painted turtle, and all were in the urinary bladder. There were 
five mature specimens in the bladder of one turtle, and two others each con- 
tained a single immature specimen. 


Spirorchis artericola (Ward, 1921) (2).—A single specimen of this blood 
trematode was taken from the heart of a painted turtle. It is probable that 
some of the parasites of this genus were overlooked, because of the difficulty 
in locating them in the circulatory system of the host. 
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TasLe |. Summary of Results 
No. ex- No. in- 
Host Parasite fected 


Amyda spinifera (Le Sueur) Spiroxys contortus 

Chelydra serpentina (Linné) 2 
Camallanus microcephalus 
Eastrongylides sp. 2 
Spiroxys contortus 
Allosostomoides parvum 
Auridistomum chelydrae 
Heronimus_ chelydrae 
Microphallus opacus 
Spirorchis haematobium 
Telorchis attenuatus 
Telorchis corti 


Chrysemys bellii marginata Agassiz ..67 a 
Spiroxys constricta 
Spiroxys contortus 
Neoechinorhynchus emydis 
Heronimus_chelydrae 
Microphallus opacus 
Neopolystoma orbiculare 
Spirorchis artericola 
Spirorchis parvum 
Telorchis attenuatus 
Telorchis corti 
Unidentified cestode 


Clemmys guiiata (Schneider) Spironoura affine 
Telorchis robustus 

Emys_blandingii 
Camallanus microcephalus 
Spironoura affine 
Heronimus_chelydrae 
Telorchis medius 

Graptemys geographica (Le Sueur) ..17 Camallanus microcephalus 
Spironoura affine 
Spironoura concinnae 
Spironoura wardi 
Spiroxys constricta 
Neoechinorhynchus emydis 
Cotylaspis cokeri 
Dictyangium chelydrae 
Macravestibulum eversum 
Microphallus opacus 
Spirorchis innominata 
Telorchis corti 

Cosmocercoides dukae I 
Oswaldocruzia sp. prob. leidyi 
Spironoura affine 
Brachycoelium salamandrae ..........---- 
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Spirorchis haematobium (Stunkard, 1922) (2, 3).—This species was 
found twice in snapping turtles. One turtle was captured in a Cephalanthus 
bog, and the other in Darby Creek. There were eleven and four trematodes, 
respectively. All were found in the heart. 


Spirorchis innominata Ward, 1921 (2).—A single specimen was removed 
from the heart of a geographic terrapin. 


Spirorchis parvum (Stunkard, 1923) (8).—A single specimen was removed 
from the circulatory system of a painted turtle. 


Telorchis attenuatus Goldberger, 1911 (1, 2, 5, 8).—This was the com- 
mon species of Telorchis in the painted turtle, and it was also found once in 
a snapping turtle. Most of the turtles harboring this parasite were collected 
from ponds. Ten was the maximum number of T. attenuatus taken from a 
single turtle; usually, however, only one or two were present. 


Telorchis corti Stunkard, 1915 (1, 2, 8).—This trematode was commonly 
found in the geographic terrapin and in the snapping turtle, although a few 
were also found in the painted turtle. As many as fifty-one specimens of this 
trematode were taken from a single turtle, and infections averaged much 
larger than with the preceding species. 


Telorchis medius Stunkard, 1915 (15).—Abundant in the small intestine of 
Blanding’s turtle, with as many as seventy-one specimens in a single host. 


Telorchis robustus Goldberger, 1911 (7).—Found only in the spotted 
turtle, in the small intestine. The largest number found in a single host was 
four, with an average of about two. 


Telorchis spp. (11).—A single specimen of Telorchis sp. was taken trom 
the small intestine of a land turtle. This could not be assigned to any of the 
existing North American species, and appears to be near T. stossichi Gold- 
berger, 1911. Two specimens from the painted turtle likewise cound not 
be identified to species. These were peculiar in having the ovary lying near the 
anterior testis. Additional specimens will be necessary to complete these 
identifications. 


Unidentified trematodes (13).—Three specimens of a very small immature 
trematode were removed from the gall bladder of a large snapping turtle. 
These stained poorly and could not be identified. 


NEMATODA 


Aplectana sp. (8, 12, 13, 15).—Larval aplectanids were removed from 
the lower intestine of the land turtie, snapping turtle, and Blanding’s turtle. 
Infections in all cases were light. 


Camallanus microcephalus (Duj. 1845) (1, 2, 3, 6, 8, 13, 14, 15).—This 
was the most common nematode found. It occurred in Blanding’s turtle, 
painted turtle, snapping turtle, and geographic terrapin. It was common only 
in the painted turtle, however, and it occured in large numbers in this species 
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only. These nematodes were found tightly attached to the duodenal wall just 
below the pyloric valve. 


Cosmocercoides dukae (Holl, 1928) (12).—Found once in the large intes- 
tine of a land turtle. It has previously been recorded from numerous species 
of cold-blooded vertebrates, including the land turtle. Most of the previous 
hosts have been terrestrial forms. 


Eustrongylides sp. (8).—Immature specimens of this nematode were found 
once beneath the peritoneum in the rectal region of a snapping turtle. 


Foleyella sp. (8).—Immature specimens of this filariid also occurred 
beneath the peritoneum in the body cavity of the snapping turtle. 


Oswaldocruzia sp., probably O. leidyi (10, 11, 12).—This nematode was 
found commonly in the stomach of the land turtle. It has been recorded from 
several other terrestrial cold-blooded vertebrates. These occurred in small 
numbers in the turtles examined by us. 


Physaloptera sp. (1).—Two specimens of nematodes belonging to this 
genus were taken from the stomach of a painted turtle. 


Spironoura affine Leidy, 1856 (2, 7, 11, 15).—This was the common 
nematode, infecting the spotted turtle, although the number found in a single 
host was small. It also occurred commonly in the land turtle, geographic 
terrapin, and Blanding’s turtle. 


Spironoura concinnae Makin, 1936 (2).—This nematode was found in the 
intestine of a single specimen of the geographic terrapin. 


Spironoura wardi Makin, 1936 (2).—This nematode occurred in the 
large intestine of the geographic terrapin. 


Spiroxys constricta (Leidy, 1856) (12).—The painted turtle was the only 
species from which this nematode was taken, and the habitat was the stomach. 
A few were also taken from the lower intestine, where they possibly had 
migrated after the death of the turtle. 


Spiroxys contortus (Rud. 1819) (1, 2, 5, 13).—This nematode was 
abundant in the stomach of one of the soft-shelled turtles. The turtle was 
not examined immediately, after having been collected by shooting, and these 
nematodes began to emerge through its mouth. This was also a common 
parasite in the stomach of the painted turtle, and it occurred less commonly 
in the geographic terrapin and snapping turtle. 


ACANTHOCEPHALA 
Neoechinorhynchus emydis (Leidy, 1852) (2, 5).—This spiny-headed 


worm was common in the geographic terrapin and was recorded twice from 
the painted turtle. The former seems to be a more suitable host, compared 
with painted turtles collected from the same habitat. Except for a single painted 
turtle taken from a pond, all the infected turtles were collected from a stream. 
The painted turtles infected each contained a single worm, while infections 
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of from two hundred to three hundred of these parasites were not uncommon 
among the geographic terrapins. 


A benign neoplasm was present on the small intestine of one of the geo- 
graphic terrapins, and this appeared to have resulted from infection with N. 
emydis. According to our notes, the mucosa was reddened, and the intestinal 
wall was greatly thickened into a mass about three centimeters in diameter. 
The tumor was hollow, and filled with a caseous, brown mass, in which were 
imbedded several specimens of N. emydis. A section, with trichrome staining, 
showed marked proliferation of connective tissue in the intestinal wall. Con- 
siderable eosinophilic infiltration was noted, with very little leukocytic barrier. 
Wieczorowski (1939) has made some observations on parasitic lesions in 
turtles. 


MISCELLANEOUS CONDITIONS 


A painted turtle, collected from a large pond near Marion, showed numerous 
calcarious bodies imbedded along the wall of the small intestine. These 
measured up to five or six millimeters in diameter, and were probably para- 
sitic in origin. Numerous eosinophiles had invaded the area. A second 
painted turtle, collected at the same locality, showed a dry necrosis of all 
four feet. The necrosis progressed for the most part under the skin. The 
smaller bones of the pelvic limbs had sloughed off, leaving the ends of the 
tibiae exposed. The cause for this could not be determined. The stomach of 
a large soft-shelled turtle showed numerous nodules, some of which were 
pedunculated, on the serosa. These nodules showed a tubercle-like formation, 
with giant cells present. Extremely large numbers of eosinophiles had invaded 
the tissue surrounding these areas. 


As far as we were able to determine, there was no seasonal variation in the 
degree of parasitism of the turtles examined. Turtles collected just after emer- 
gence from hibernation were apparently as heavily parasitized as those collected 
later in the year. It was noted, however, that young turtles, regardless of 
species, were infected with fewer parasites, and that the degree of parasitism 
appeared to increase with the age of the host. This possibly indicates a gradual 
accumulation of parasites over a period of time, rather than exposure to infec- 
tion resulting from a change in feeding habits. 
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Bees of a Limited Area in Southern Mississippi 
(Hymenoptera; Apoidea) 


Charles D. Michener 


The purpose of this paper is to enumerate the bees collected during an 
eighteen month period in the vicinity of Hattiesburg, Mississippi and to com- 
pare this bee fauna with that of the few other localities east of the Rocky 
Mountains where the bees are reasonably well known. 


The collection in the Hattiesburg area was made during the period May, 
1943 to November, 1944. In all probability the collection is reasonably com- 
plete for the autumnal species, since the period of collection included two 
autumn seasons, and since the weather at that time of year is reasonably good. 
The single spring season included in the collecting period was rainy and poor 
for bee study, so that the vernal species are relatively poorly represented in 
the collection. 


The collecting was done principally about two miles southeast of Hat- 
tiesburg and at Camp Shelby, about twelve miles southeast of Hattiesburg. 
There was no noticeable difference in the bee fauna of these two localities. 
Collections were made on one or sometimes two days per week during the 
collecting season. 


The higher ground (elevations up to 300 feet above sea level) in the 
Hattiesburg area is for the most part gently rolling and covered with rather 
poor second growth long leaf pine (Pinus palustris), intermixed with various 
species of oak and other trees and shrubs. The lowlands along the Leaf River 
and tributary streams (elevations as low as 100 feet above sea level) are 
largely covered with dense vegetation consisting of many species of trees. 


Temperatures well below freezing occur regularly in winter but snow is 
of very rare occurrence. Summer temperatures are high, frequently exceeding 
100°F. Rainfall averages over 58 inches annually and is distributed through- 
out the year, usually with a peak in early spring. 


The bee fauna of the Gulf Coast states is little known, although to judge 
by the Mississippi collection the great majority of the species have been 
described from other parts of the country. The accompanying map (Fig. 1) 
shows the percentage of the species collected near Hattiesburg which have also 
been found at each of several other localities in the eastern and central United 
States. Synonymy has been taken into consideration in preparing this list, and 
subspecific differences ignored. The list of species for Miami, Florida was taken 
from Graenicher (1930); the list for Carlinville, Illinois from Robertson 
(1928); the list for Chicago, Illinois from Pearson (1933); the list for 
Milwaukee, Wisconsin was compiled from Graenicher (1935); the list for 
Boulder, Colorado from Cockerell (1907, 1928, etc.); and the list for Las 
Cruces, New Mexico was compiled from Cockerell (1906). From this map it 
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can be seen that the closest faunal relationship is apparently with Carlinville, 
Illinois, and the next closest with Chicago and Milwaukee. Equally high 
figures might be obtained, however, from a comparison of the Hattiesburg 
fauna with Atlantic seaboard localities if adequate data were available for 
the latter area. Doubtless the comparatively high percentage of species found 
at Hattiesburg which have also been recorded at Carlinville is partly a result of 
Robertson’s very extensive collecting covering a period of many pears at 
Carlinville. More intensive collecting at any of the other localities would in- 
crease the figures shown on the map, but probably not to any great extent. 


As would be expected there are several southern types present in Mississippi 
which ate apparently absent in Illinois. One of the most striking of these is 
the Exomalopsis, previously unknown in this country east of Texas, although 
common in Cuba and throughout the New World tropics. In addition, there 
are some species found principally in the Rocky Mountains or Great Plains 
regions which are represented at Hattiesburg but not at Carlinville. The 
Mississippian populations of most of these are subspecifically different from 
the western populations. Examples are Heteranthidium zebratum and Pseudo- 
panurgus nebrascensis. 


Types of new forms will be placed in the American Museum of Natural 
History. 


In the following list, records marked “H” are for specimens collected 
near Hattiesburg and those marked “S” are for Camp Shelby. 


Fig. 1—Map showing percentages of species of bees collected at Hattiesburg, 
Mississippi, which have been recorded from Miami, Florida; Chicago, Illinois; Mil- 
waukee, Wisconsin; Carlinville, Illinois; Boulder, Colorado; and Las Cruces, New 
Mexico. 
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Family CoLLETIDAE 


1. Colletes simulans armatus Patton—2 % 2, H., Oct. 1, on Solidago minor; 12, 
H.. Oct. 5. 


2. Colletes nudus Robertson—1 2, H., June 4, on Cyrilla racemiflora. 


3. Colletes americanus Cresson.—3 $ 6, 12, H., May 22 on yellow composite; 
14, H., Sept. 24 on Chrysopsis microcephala; 3% 8, H., Oct. 1, on Aster; 18, H., 
Oct. 6; 12, H., Oct. 8, on Aster; 18, 22 2, H., Oct. 10, on Aster dumosus; 
344,52 2,H., Oct. 10, on Chrysopsis microcephala; 72 2, S., Oct. 14, on Aster; 
12, H., Oct. 17; 19, S., Oct. 20 on Aster; 19, H., Oct. 24, on Aster dumosus; 
26 8,82 2, S., Oct. 25 and 26. 


The specimens collected in May are very similar to those collected in September 
and October, the males having the same transverse lamella at the upper ends of the 
metepisterna. Apparently the species is two brooded. 


4. Hylaeus (Prosopis) modestus Say—12%,H., June 4, cn flowers of Cyrilla 


racemiflora. 


5. Hylaeus (Presopis) ziziae (Robertson).—19, H., Oct. 1. 


Family ANDRENIDAE 


6. Andrena accepta Viereck—2% 8, 22 2, H., Sept. 24, on Helianthus radula; 
16, 12, H., Sept. 26; 24 4, H., Oct. 1, on Helianthus radula. This is Andrena 
puichella Robertson. 


7. Andrena asteris Robertson—12, H., Oct. 6; 22 2, S., Oct. 14, on Aster; 
42 9, S., Oct. 26; 19. H., Nov. 1, on Aster dumosus. 


8. Andrena viburneila Graenicher—1 @, H., Feb. 25. 

Mr. P. H. Timberlake points out that this species is very close to A. perplexa 
Smith, differing by the black rather than faintly bluish abdomen and in the male by 
the broad genal areas which form a rounded angle somewhat below the level of the 


middle of the eyes. In A. perplexa the genal areas of the male are narrow, not angu- 
late, and very hairy. 


9. Andrena perplexa Smith—1 4, S., Feb. 23; 18, Feb. 25 ;19, H., Mar. 12, 
on Craetaegus; 22 9, S., Mar. 13, on Craetaegus. 


10. Andrena hrigiana Robertson—1! 6, 19, H., Mar. 30, on yellow composite. 


This species has been confused with A. salictaria and according to Mr. P. H. 
Timberlake some of Robertson's paratypes belong to it instead of to salictaria. 


11. Andrena sp.>—3 8 8, H., Mar. 12, on Crataegus. 
12. Andrena sp.>—1 4, S., Oct. 25. 


This specimen is close to A. solidaginis Robertson, but is evidently different accord- 
ing to Timberlake. 


13. Panurginus polytrichus Cockerell—32 2, H., Mar. 12; 18, H., Mar. 24; 
13, H., Mar. 29; 19,52 &, H., Mar. 30, on Nothoscordum bivalve. 


The hind basitarsi in the males of this series are dark brown to black. As they are 
paler brown in typical polytrichus from Texas and Louisiana, the Mississippi specimens 
may represent a distinct subspecies. 
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14. Panurginus atromontensis Crawford—3@ 2, H., Apr. 16, cn Gaylussacia 


dumosa. 


These specimens agree with a good series from Black Mountain, North Carolina, 


May 14 and 17, 1927 (J. C. Crawford). 


15. Pseudopanurgus (Pseudopanurgus) rugosus (Robertson).—I9, S., Sept. 13; 
13, 12, H., Sept. 17, on Helianthus radula; 22 2, S., Sept. 18, on Gaillardia; 
22 2,5S., Sept. 20, on Helianthus radula; 52 2, 38 8, S., Sept. 23, on Helianthus 
radula; 16, 429 9. S., Sept. 24; 18, 22 2, H., Sept. 26 313, S., Oct. 3, on large 
yellow composite; 19, H., Oct. 5; 32 9, S., Oct. 6, on large yellow composite. 


16. Pseudopanurgus nebrascensis timberlakei new subspecies—This is an 
eastern subspecies of Pseudopanurgus nebrascensis (Crawford).1 In structure it agrees 
with P. n. nebrascensis known from Nebraska, Colorado, North Dakota, and Alberta. It 
differs from nebrascensis in the male in the restriction of the yellow subantennal areas 
to the lateral portions of those areas and the absence (except sometimes for a small 
spot) of yellow on the antennal scape. The black areas on the posterior tibiae frequent- 
ly do not reach the posterior margins of these segments. This is also true of typical 
nebrascensis. 


Holotype male: Hattiesburg, Mississippi, October 6, 1944. Paratypes are listed as 
follows: 12, H., Sept. 24, on Chrysopsis microcephala; 22 2, S., Oct. 6, on blue 
Aster; 13, H., Oct. 10, on Aster dumosus; 32 2, H., Oct. 10, on Chrysopsis micro- 
cephala; 18, H., Oct. 17, on Aster dumosus. 


This subspecies is widespread in the eastern United States. Dr. T. B. Mitchell has 
sent me specimens from Saco, Maine, August 10, 1927; Needham, Massachusetts, 
September 5, 1927, on Solidago; and Forest Hills, Massachusetts, August 19, 1926, on 
Solidago. These northeastern individuals differ from specimens from Mississippi in the 
slightly paler wings. Superficially P. n. timberlakei agrees rather closely with P. asteris 
(Robertson), a widespread species in the eastern United States. This may account for 
the failure of previous authors to recognize and name timberlakei. In asteris the second 
submarginal cell is much shorter than the first, while it is but little shorter in timber- 
Ickei. The striated area of the propodeum is margined posteriorly in timberlakei, not or 
scarcely sc in asteris. The punctation is generally finer in asteris than in timberlakei. 
The facial foveae of the female are larger and broader in asteris than in timberlakei. 
The lateral apical lobes of the eighth sternum of the male are but little longer than 
broad in asteris, nearly twice as broad in timberlakei. The apical process of the ninth 
sternum of the male is broadest basally and tapers apically in asteris, parallel-sided 
except for the expanded and down-curved apex in timberlakei. The male gonostyli are 
simple, tapering to a blunt apex, little more than half as long as gonocoxite in asteris ; 
nearly as long as gonocoxites, abruptly downcurved apically with a subapical tuft of 
hairs in timberlakei. 


17. Pseudopanurgus (Heterosarus) solidaginis (Robertson)—22 9, H., Oct. 10, 
on Chrysopsis microcephala; 19, S., Oct. 6; 22 2, S., Oct. 14, on Chrysopsis mari- 
ana; 19, S., Oct. 14, on large yellow composite. 


18. Pseudopanurges (Heterosarus) gerardiae Crawford—19, H., Oct. 24, on 


Chrysopsis mariana. 


19. Perdita (Cockerellia) bequaerti Viereck—192, S., Sept. 15, on large yellow 
composite; 22 2, 54 8, H., Sept. 17, on Helianthus redula; 12, S., Sept. 23, on 
Helianthus radula; 42 2, 18, H., Sept. 24, on Helianthus radula; 99 2,228 4, H., 
Sept. 26; 12, H., Oct. 1, on Helianthus radula; 22 2, S., Oct. 6, on large yellow 
composite; 19, S., Oct. 14, on large yellow composite; 14, S., Oct. 20, on large 
yellow composite. 


1 Panurginus nebrascensis Crawford, 1903, Can. Ent. 35:335; 1912, Ibid. 44:368. 
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20. Perdita chrysopsina Timberlake—12, S., Sept. 8; 192, S., Sept. 14, on 
Chrysopsis microcephala; 22 2, 18, H., Sept. 17, on Chrysopsis microcephala; 1°, 
H., Sept. 24, on Chrysopsis microcephala; 62 2, 48 8, H., Sept. 26; 12, H., Oct. 
1, on Aster; 19, H., Oct. 1, on Chrysopsis mariana; 19, S., Oct. 6, cn Chrysopsis 
mariana; 12, H., Oct. 10, on Chrysopsis microcephala. 


21. Perdita georgica Timberlake—5 9 2, 22 4, S., Sept. 8; 12, H., Sept. 26; 
12, H., Oct. 1, on Aster; 19, S,. Oct. 6, on blue Aster; 19, H., Oct. 10, on 
Chrysopsis microcephala; 19°, H., Oct. 24, on Chrysopsis mariana. 


22. Perdita octomaculata (Say).—1 H., Sept. 24, on Aster; 62 2,28 4,H., 
Oct. 1, on Aster; 42 2, 184 8, Oct. 1, on Solidago minor; 2% 8, H., Oct. 5; 
14, 12, H., Oct. 10, on Aster dumosus; 24 8, 19, H., Oct. 10, on Chrysopsis 
microcephalus; 12, H., Oct. 22, on Aster; 18, H., Oct. 24, on Aster dumosus; 12, 
S.. Oct. 25, on Aster dumosus. 


23. Perdita gerardiae Crawford.—4 4 8, 19, H., Oct. 10, on Gerardia purpurea; 
29 9, H., Oct. 17, on Gerardia purpurea. 


24. Perdita mitchelli Timberlake —122 9, H., June 4, on Cyrilla racemiflora. 


25. Calliopsis andreniformis Smith—3% 2, 39 2, Apr. 29, on Serinea oppositi- 
folia. 


26. Calliopsis sp.2—1 8, H., Oct. 10, on Aster dumosus. 


This is an apparently new species belonging to the group of C. coloradensis. It 
does not seem advisable to describe it from a single specimen. 


Family Ha.icTiaE 


27. Agapostemon splendens (Lepeletier) —2 2 2, H., June 4; 22 2, July 1; 18, 
H., Oct. 22, on Aster; 12, H., Nov. 1, on Aster dumosus. 


28. Agapostemon radiatus (Say).—1 4, H., June 4. 


29. Augochloropsis cuprea (Smith)—12, H., Feb. 27; 12, S., June 13; 12, 
H., July 10; 14, H., Aug. 13; 19, H., Sept. 26; 12, H., Oct. 1, on Aster; 19, 
H., Oct. 6, on Aster cordifolius; 19, S., Oct. 14, on Aster; 19, H., Oct. 24, on 


Aster dumosus. 


30. Augochlora (Augochlora) pura (Say)—292 2, H., Aug. 1-10; 18, S., Oct. 
25, on Aster. 


31. Augochlora (Augochlorella) gratiosa Smith—12, S., June 11; 12, S., Aug. 
10; 12, S., Aug. 26; 19, S., Sept. 20, on Chrysopsis microcephala. 


32. Augochlora (Augochlorella) striata Provancher—19, H., Feb. 27; 19, H., 
Mar. 12; 19, S., June 11; 22 2, S., June 13; 12, S., July 1; 12, H., July 4; 
19, H., Aug. 1-10; 19, S. Aug. 10; 292, S., Aug. 26; 19, S. Aug. 30; 
12, S., Sept. 13; 19, S., Sept. 14, on Chrysopsis microcephala; 22 2, S., Oct. 26, 


on Aster. 


33. Halictus (Halictus) ligatus Say—12, S., Apr. 25 ;19, S., June 2; 32 2, 
S., June 9; 42 9, S., June 10; 14, 19, S., June 19; 12, H., July 2, on Pyrrho- 
pappus carolinianus; 19, S., Sept. 8; 12, S., Sept. 13; 33 4, S., Sept. 23, on 
Helianthus radula; 2 &, H., Sept. 24, on Helianthus radula; 39 2. H., Sept. 26; 
22 2, H., Oct. 1, on Helianthus radula; 19, S., Oct. 3, on large yellow composite; 
12, H., Nov. 1, on Aster dumosus. 
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34. Halictus (Halictus) parallelus Say—12,S., Mar. 13, on Crataegus; 19, S., 
Mar. 14; 12, H., June 4. 


35. Halictus (Halictus) rubicundus (Christ) —1 H., June 4. 
36. Halictus (Seladonia) provancheri Dalla Torre—1 2, H., Mar. 2. 


37. Lasioglossum (Evylaeus) pectorale (Smith)—1¢@, H., June 17; 12, H.,, 
Aug. 13. 


38. Lasioglossum (Chloralictus) sparsum (Robertson).—42 9, H., June 4, on 
Cyrilla racemiflora; 12, H., June 17; 12, H., July 2, cn Purrhopappus carolini- 
anus; 12, H., July 16; 32 2, H., July 23; 12, H., Aug. 28; 13, H., Sept. 17; 
22 2, H., Sept. 17, on Chrysopsis microcephala; 19, H., Sept. 26, on Aster; 19, 
H., Oct. 1, on Aster; 22 2, H., Oct. 1, on Solidago mionr. 


39. Lasioglossum (Chloralictus) pilosum (Smith) —12, S., June 30. 


40. Lasioglossum (Chloralictus) coreopsis (Robertson).—1?2, H., June 20; 19, 
H., Oct. 1, on Solidago minor. 


41. Lasioglossum (Chloralictus) vierecki (Crawford).—19, H., Feb. 27; 192, S., 
Sept. 14, on Aster. 


42. Lasioglossum (Chloralictus) versatum (Robertson).—2 92 9, H., Feb. 27; 19, 
H., Mar. 5; 12, H., Mar. 30, on Nothoscordum bivalve; 19, H., Apr. 16, on 
Gaylussacia dumosa; 12, H., May 22, on yellow composite; 19, S., June 19; 22 9, 
H., July 4; 12, H., Sept. 17, on Chrysopsis microcephala. 


43. Lasioglossum (Chloralictus) sp—Il92, S., Oct. 3, 1944, on large yellow com- 


posite. 


This is a species which has been given a manuscript name by Timberlake. 


44. Lasioglossum (Chloralictus) apopkense (Robertson).—22 2, S., Aug. 10; 
19, H., Aug. 18. 


45. Lasioglossum (Chloralictus) apertum (Sandhouse).—22 2, H., July 2, on 
Pyrrhopappus carolinianus; 19, H., July 16. 


46. Lasioglossum (Chloralictus) tegulare (Robertson).—1 9, H., Mar. 5. 
47. Lasioglossum (Chloralictus) sp.2>—1?, H., Aug. 27. 


48. Lasioglossum (Hemihalictus) lustrans (Cockerell) —32 2, S., Apr. 15, on 
Pyrrhopappus carolinianus; 19, S., June 2; 42 2, S., June 18, on Pyrrhopappus 
carolinianus; 392 2,98 8, S., June 28, on Pyrrhopappus carolinianus; 12, S., July 
1; 319 2, 134 8,H., July 2, on Pyrrhopappus carolinianus; 1, H., July 29; 12, 
S., Aug. 26. 


49. Sphecodes minor Robertson—1 2, H., Feb. 27; 12, H., Mar. 5. 


50. Sphecodes sp—I1 2, H., Oct. 1, on Aster; 18, perhaps a different species, 
H., Oct. 1, on Solidago minor; 12, H., Oct. 5. 


51. Nomia (Epinomia) nevadensis pattoni Cockerell—22 2, S., Sert. 20, on 
Chrysopsis microcephala. 


52. Nomia (Dieunomia) heteropoda valida (Say)—22 2, Sept. 17, on Heli- 
anthus radula; 192, H., Sept. 24, on Helianthus radula; 12°, H., Sept. 26. 


These specimens are clearly small, not large as in marginipennis. Wings of all four 
specimens are fuliginous. The thoracic hair of two of the specimens is brown instead of 
black. These two could be assigned to the variety validescens Blair. 
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53. Dufourea (Halictoides) marginata (Cresson).—1 2, S., Sept. 15, en Helian- 
thus. 


This specimen may represent a subspecies of marginata, or a closely related species, 
as it is slightly smaller than typical margniata, and has the stigma and wing veins 
more or less dusky. 


Family MELITTIDAE 


54. Melitta americana Smith—1 2, H., Apr. 16, on Gaylussacia dumosa. 


Family MEGACHILIDAE 
55. Heteranthidium ridingsii (Cresson).—1 4, H., Aug. 6; 12, H., Sept. 12. 


56. Heteranthidium zebratum mississippi new subspecies—This is the second 
subspecies of H. zebratum to be found east of the Mississippi River, and like the first 
[H. z. chippawaense (Graenicher) from Wisconsin] this is more melanic that the great 
plains subspecies [H. z. zebratum (Cresson)]. H. z. mississippi agrees with typical 
zebratum in structure. In markings it agrees with chippawaense as described by Graen- 


icher (Can. Ent. 42:157) except as follows: 


Male: Length 12 to 14 mm. Yellow line behind eye absent (5 specimens) or small 
(3 specimens) ; posterior lobes of pronotum black; tibiae with apical yellow spots 
restricted to anterior apical portion (4 specimens) or (as in chippawaense) present on 
both anterior and posterior apical portions (4 specimens); basitarsi with a yellowish 
line on outer faces (4 specimens) or with outer faces large yellow (4 specimens) ; first 
abdominal fascia continuous or very nearly so (7 specimens) or broken (1 specimen) ; 
yellow of abdominal tergum seven (sixth metasomal segment) restricted to a frequently 
small V-shaped subapical median mark not occupying the greater part of the tergum 
as in chippawaense. 


Female: Length 14 to 16 mm. Yellow line behind eye absent (3 specimens) or very 
small (2 specimens); mesoscutum entirely black (2 specimens), with a small yellow 
spot on each side above anterior half of tegula (2 specimens), or with a large yellow 
triangle in this position (1 specimen); mesoscutellum black (1 specimen) or with two 
yellow spots (4 specimens); axillae with yellow spots in two of the five specimens; 
first two or three abdominal bands emarginate on anterior margins sublaterally as in 
male. 


Holotype male, allotype female, and two male paratypes: Camp Shelby, near Hat- 
tiesburg, Mississippi, October 14, 1944, on large yellow composite. Additional para- 
types are as follows: 12, S., Sept. 18, on Gaillardia; 18, 12, S., Sept. 20, on 
Helianthus radula; 12, S., Sept. 21, on large yellow composite; 22 2, H., Sept. 26; 
13, H., Oct. 1, on Helianthus radula; 18, S., Oct. 3, on large yellow composite ; 
19, S., Oct. 6, on large yellow composite. 


57. Anthidiellum notatum notatum (Latreille)—1 2, H., June 10; 12, H., Aug. 
6; 18, H., Sept. 17; 48 3, H., Sept. 26; 16, H., Oct. 1. 


58. Stelis (Protostelis) louisae Cockerell—1 4, H., Sept. 12. 


Differs from the type in slightly larger size and in having the second recurrent vein 
conspicuously distad of second transverse cubital. 


59. Megachile (Litomegachile) texana texana Cresson—I19, S., Apr. 15, on Pyr- 
oneeree carolinianus; 18, H., Apr. 29, on Serinea oppositifolia; 19, H., Aug. 
Aug. 30. 


60. Megachile (Litomegachile) mendica mendica Cresson—2 6 6, H., Apr. 16, on 
Astragalus; 38 4, H., Apr. 16, on Gaylussacia dumosa; 18, H., June ‘4, on Cyyrilla 
racemiflora; 19, Leaf River, July 1; 12, H., July 2, on Pyrrhopappus carolini- 
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anus; 48 3, H., July 13; 19, H., July 16; 19, S., Aug. 15; 12, H., Aug. 21; 
19, H., Aug. 29; 19, S., Aug. 30; 19, S., Aug. 30, on Aster; 12, S., Sept. 14, 
on Chrysopsis microcephala; 192, S., Sept. 20, on Chrysopsis microcephala; 22 9, 
S., Sept. 23, on Helianthus radula; 18, S., Oct. 3, on large yellow composite; 19 
S., Oct. 6, on blue Aster; 72 9, H., Oct. 8, on Gerardia purpurea. 


61. Megachile (Litomegachile) brevis brevis Cresson —12, H., Apr .16, on As- 
tragalus; 19, H., July 4; 19, H., July 16; 19, H., Aug. 29; 19, H., Sept. 12; 
12, H., Sept. 26; 12, S., Oct. 14, on Aster; 12, H., Oct. 14, on Gerardia pur- 


purea. 


62. Megachile (Litomegachile) pseudobrevis Mitchell—-1 2, H., Apr. 16, 1944, on 


Gaylussacia dumosa. 


This species was described as a variety of M. brevis. Although very similar mor- 
phologically to brevis, it must apparently be considered a distinct species. It is a south- 
eastern form whose range is entirely included within that of the more widely distributed 
brevis. It cannot, therefore, be regarded as a subspecies of brevis. 


63. Megachile (Acentron) albitarsis Cresson—2 6 $, 12, H., May 22, on yellow 
cemposite; 12, H., June 4, on Coyrilla racemiflora; 12, H., June 17, on Ipomoea; 
12, H., July 4; 19, S., Sept. 18, on Gaillardia; 19, H., Sept. 26; 12, Oct. 1, on 
Helianthus radula; 12, S., Oct. 3, on large yellow composite; 19, S., Oct. 6, on 
blue Aster; 12, S., Oct. 14, on Aster; 13, S., Oct. 20, on Aster. 


64. Megachile (Leptorachis) petulans Cresson—5% 2, 12, S., Aug. 10; 19, 
H., Aug. 21; 12, S., Oct. 26, on Aster. 


65. Megachile (Chelostomoides) exilis parexilis Mitchell—12, S., Aug. 10. 


As the subspecific characters are evident only in males, the subspecific determina- 
tion of this specimen was made on the bisis of locality only. 


66. Megachile (Chelostomoides) georgica Cresson.—1 ¢, H., Apr. 16, on Gaylus- 


sacia dumosa. 


67. Megachile (Argvropile) parallela parallela Smith—1 2, S., Sept. 15, on large 
yellow composite; 14, H., Sept. 17, on Helianthus radula; 12, S., Sept. 20, on 
Helianthus radula. 


68. Megachile (Melanosarus) xylocopoides Smith—1!%, H., Oct. 24. 
69. Coelioxys sayi Robertson—7 92, S., Oct. 3, on large yellow composite. 


70. Coelioxys modesta Smith—12, S., Sept. 24, on Chrysopsis microcephala. 
Agrees with Smith's description of modesta and Cresson’s of scitula except for the 
infuscated legs and runs to these species in Crawford's (1914) key. 


71. Hoplitis (Alcidamea) truncata (Cresson).—1 , H., Apr. 16. 


72. Osmia (Nothosmia) sandhouseae Mitchell.—1 4, 19, H., Feb. 27; 18, H. 
Mar. 12, on Astragalus; 22 9, H., Mar. 16, on Astragalus; 5 9 9, H., Apr. 16, on 


Gaylussacia dumosa. 


73. Diceratosmia subfasciata (Cresson) —14, H., Mar. 12, on Astragalus; 18s 
H., Mar. 16, on Astragalus. 


Family APmIDAE 


74. Exomalopsis micheneri Timberlake— 14, H., Sept. 24, on Gerardia pur- 
purea; 22 2, H., Oct. 8, on Gerardia purpurea; 1129 2, 28 8, H., Oct. 10,, on 
Gerardia purpurea; 22 2°, H., Oct. 14, on Gerardia purpurea; 22 2, H., Oct. 24, 


on Gerardia purpurea. 


the 
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This genus has not previously been recorded in North America from east of Texas. 


75. Nomada (Holonomada) sp.—| 2, H., Mar. 12. 


76. Triepeolus donatus (Smith).—1¢, H., Sept. 26; 12, S., Oct. 6, cn large 
yellow composite; 22 9, H., Oct. 10, on Chrysopsis microcephalus. 


77. Triepeolus coquilletti Cockerell—2 9 2, S., Oct. 3, on large yellow composite. 


Although this species was described from California, specimens from Mississippi do 
not appear to differ from the type except in the slightly larger size and blacker legs. 


78. Triepeolus concavus (Cresson).—I12, S., Sept. 18, on Chrysopsis micro- 


cephalus. 


79. Triepeolus concolor (Robertson).—1 2%, S., Apr. 15, on Pyrrhopappus caro- 
linianus. 


80. Epeolus pusillus Cresson.—1 4, H., Oct. 8, on Aster. 


81. Emphor bombiformis (Cresson).—2 2 6, H., June 17, on Ipomoea; 18, H., 
June 17; 22 29,68 4, H., June 20, on Ipomoea; 28 8, H., June 30; 44 8, H., 
July 2, on Ipomoea; 56 6, H., July 4; 16, 19, H., July 16, on Hibiscus; 19, 
Grenada, July 17; 12, H., July 23, on Ipomoea; 72 2, 18, H., July 23, on 
Hibiscus; 32 2, H., July 29, on Hibiscus; 16, 729, H., July 31; 392, S., 
Aug. 3; 18, H., Aug. 6, on Hibiscus; 48 8, 12, H., Aug. 10, on Hibiscus; 19, 
18, H., Aug. 13, on Hibiscus; 19, S., Aug. 15; 12, H., Aug. 20, on Hibiscus ; 
22 9,18,S., Aug. 26, on Hibiscus; 22 9, H., Aug. 27; 19, H., Aug. 29. 


No specimens were observed collecting pollen on Ipomoea. 


The nesting of Emphor has been observed on several occasions by previous students. 
However, since there have been some discrepancies in their accounts as for example 
between Grossbeck (1911), and Nichols (1913), and since Rau (1930) records differ- 
ences in behavior between different nesting groups, my observations are presented in 
some detail. 


Several females of Emphor were seen digigng in a small level patch of dry, bare, 
hard ground near Hattiesburg on July 15, 1944. As the place was observed regularly 
for other purposes, this could not have been more than a few days after Emphor nest- 
ing first began. Bees were observed digging new holes at this place as late as August 
15, after which no further activity was noted. One or two were seen on Hibiscus 
flowers in the vicinity on August 20, and at Camp Shelby some were seen on flowers, 
and also digging nests, as late as September 4. 


The digging of a burrow starts when a bee moistens a spot on the soil surface with 
water from the mouthparts. When a small area is damp the bee starts loosening the 
soil particles in this area with its mandibles, and perhaps also with its forelegs. As it 
digs, the bee turns around and around the hole. Soil particles are pushed to the rear 
of the body with the legs, so that a ring of loose dirt develops around the pit. The bee 
makes numerous trips for water (in one instance, eight trips in ten minutes) which was 
obtained from a pond about twenty feet away. As the hole is deepened, dirt is piled 
up in a small turret around the entrance. The inside of the turret is smoothed by the 
apex of the abdomen as the bee turns around in the hole. When the hole is about an 
inch deep, the turret has reached its maximum size, about one-fourth inch high. In one 
instance this stage was reached twenty-two minutes after a spot was first dampened to 
start the burrow. 


Thereafter earth is formed into pellets at the bottom of the burrow. These pellets 
are almost one-fourth inch long and one-eighth inch in diameter, and are carried to 
the entrance one at a time as the bee backs out. At the entrance each pellet is kicked 
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with the hind tarsi to a distance of one to three inches from the burrow. Pellets are thus 
scattered irregularly around the entrance of the hole. 


The bee continues making almost one trip per minute for water. At each trip she 
brings enough water to soften dirt for from one to three (usually two or three) pellets 
of earth. When the last of such a series of pellets is kicked away the bee backs on out 
of the hole and flies away for more water. 

Digging progresses very rapidly. A hole begun at 12:00 noon was four and one- 
half inches deep and apparently completed at 4:00 p.m. 

Closing of holes was observed, presumably after provisioning of the nest was com- 
plete. Making frequent trips for water (a thirty-second trip every two or three min- 
utes), the bee moistens the soil around the nest entrance. She then loosens soil particles 
with her mandibles and scrapes them into the hole with her forelegs until a plug is 
formed. In the process the turret is destroyed and many of the pellets are returned to 
the hole. The plug is built up to the level of the surrounding ground and thoroughly 
wet down, then left. 

On August 20, a few days after activity at this nesting site had ceased, I dug into 
the nesting area which by then contained many holes in close proximity. Most of the 
young were prepupae. One three-fourths grown larva was found, and one pupa, and a 
few balls of pollen, apparently left without eggs. The holes were mostly only two to 
three and one-half inches deep, although a few were as much as four and one-half 
inches deep. Each ended in a single cell. The holes were unlined but smooth walled 
and 6 to 7 mm. in diameter. The cells were 14 to 16 mm. long, 12 to 14 mm. in diam- 
eter and lined with what appeared to be fine mud | to 1.5 mm. thick. The outer surface 
of this lining was rough and in direct contact with the surrounding soil. The inner sur- 


Fig. 2.—Diagram of nest 
of Emphor bombifrons 
(Cresson). 1, upper plug; 
2, empty space; 3, lower 
plug; 4, empty space at 
upper end of cell; 5, mud 
lining cell; 6 (dotted), 
pollen ball. The heavy 
black line indicates the 
layer of larval excreta. 
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face was very smooth. The mud lining became thin and tapered away at the summit of 
the cell. Provisions, in cells where no larvae had developed, consisted of a firm ball of 
pollen nearly 10 mm. in diameter. The cell was closed by an earth plug 4 to 
nearly 10 mm. thick. The bottom of the plug was rough but the upper surface was 
smoothed and concave. The holes were also plugged at the ground surface as described 
above. 

The partially grown larva already mentioned was gray and curled around the par- 
tially eaten but still more or less spherical pollen ball. It had started to deposit small 
pellets of reddish brown excreta (and was seen to deposit some) on the inner wall of 
the cell. Prepupae were yellowish white and had deposited a layer of such excreta 
about | mm. thick all over the cell wall. This layer had then been lined on the inside 
with a delicate transparent membrane which held the excreta together and formed a 
cocoon-like structure surrounding the larva and lining the cell. Pupation, of course, 
occurred within. 


82. Melitoma taurea (Say).—I2,H., June 17; 92 29, H., June 20, on Ipomoea; 
622,18, H., July 2, on Ipomoea; 192, S., July 3; 28 6, 22 9, H., July 4; 
222,14, H., July 10, on Ipomoea; 18, H., July 16, on Ipomoea; 22 2, 68 
Grenada, July 17; 12, H., July 23; 18, S., July 27; 13, H., Aug. 13; 18, H., 
Aug. 27; 19, S., Aug. 30. 


83. Xenoglossa strenua (Say).—2% 2, 12, H., Aug. 6, on Ipomoea; 49 9, H., 
Aug. 13; 12, H., Aug. 20, on Ipomoea. 


84. Melissodes texana Cresson—1 2, H., Sept. 12; 12, H., Sept .17, on Helian- 
thus radula; 32 9, S., Sept. 18, on Gaillardia; 19, H., Sept. 24, on Helianthus 
radula; 22 2, H., Sept. 26: 19, H., Oct. 1, on Helianthus radula. 


85. Melissodes bimaculata (Lepeletier)—2 3 8, H., June 17; 12, H., June 17, 


on Ipomoea; 18, 19, H., June 20, on Ipomoea; 18, H., July 2, on /pomoea; 28 2, 
H., July 4; 13, H., July 10; 29 9, 12, H., July 16; 13. HL, July 23; 19. H. 
July 23, on Hibiscus; 22 2, H., Aug. 6 on Hibiscus. 


86. Melissodes petulca Cresson.—1 9, H., June 17; 82 8, H., July 31 
Sept. 12; 28 6. H., Sept. 17. 


Melissodes illioensis Robertson is a synonym of petulca Cresson. 


87. Melissodes autumnalis Robertson—12, S., Sept. 14, on Helianthus radula; 
12, S., Sept. 20, on Helianthus radula; 18, S., Sept. 20, on Aster; 18, S., Sept. 
23, on Helianthus radula; 22 2, H., Sept. 24, on Helianthus radula; 19, H., Oct. 
5; 62 2, S., Oct. 6, on blue Aster; 14, S., Oct. 6, on Chrysopsis mariana; 32 2, 
H., Oct. 10, on Aster dumosus; 19, H., Oct. 10, on Chrysopsis microcephala; 52 2, 
S., Oct. 14, on Aster; 22 29, 14, H., Oct. 17, on Aster dumosus ;19, S., Oct. 20, 
on Aster; 12, H., Oct. 24, on Aster dumosus; 19, H., Nov. 1, on Aster dumosus. 


88. Melissodes sp.?—l i Sept. 20, on Helianthus radula; 12, H., Sept. 26; 


1°, 5S., Oct. 3, on large yellow composite. 


89. Melissodes sp.2»>—19, H., Sept. 17, on Chrysopsis microcephala ;12, H., 
Sept. 24, on Helianthus radula; 32 2, H., Sept. 26; 22 9, H., Oct. 1, on Solidago 
minor; 19, H., Oct. 3, on Aster; 12, S., Oct. 6, on Solidago minor; 12, H., Oct. 
10, on Solidago minor; 12, H., Oct. 10, on Aster dumosus; 32 2, H., Oct. 10, on 
Chrysopsis microcephala; 19, H., Oct. 24, on Aster dumosus. 


Although this species may be new, it does not seem desirable to describe it until the 
genus can be revised. 


_ 90. Melissodes comptoides Robertson.—! 8, H., July 23; 18, H., Aug. 6; 12, 
Hi. Aug. 13; 19, H., Aug. 21; 18, H., Sept. 4. 


91. Melissodes perplexa Cresson—I| 2, S., Sept. 18, on Gaillardia; 19°, H., Sept. 
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24, on Chrysopsis microcephala; 22 2, S., Oct. 3, on large yellow composite; 19, 
H., Oct. 10, on Chrysopsis microcephala; 12, S., Oct. 13. 


M. vernoniana Robertson is evidently a synonym of M. perplexa Cresson. 
92. Melissodes fimbriata Cresson.—1 8, H., May 22. 


93. Melissodes asteris Robertson—I 4, S., Sept. 18, on Gaillardia; 24 4, S, 
Sept. 23, on Helianthus radula; 1%, S., Sept. 24, on Helianthus radula; 18, S., Oct. 
14, on large yellow composite; 22 2, S., Oct. 25, on Aster; 19, H., Nov. 1, on 
Aster dumosus. 


94. Melissodes nivea Robertson—1 2, S., Oct. 14, on Aster. 


95. Melissodes agilis Cresson—2?2 2, 48 8, Sept. 14, on la:ge yellow composite; 
13, S., Sept. 14, on Helianthus radula; 2% 8, S., Sept. 15, on large yellow com- 
posite; 12, 34 8, S., Sept. 20, on Helianthus radula; 38 8, S., Sept. 21, on large 
yellow composite; 14, S., Sept. 23, on Helianthus radula; 12, H., Sept. 26; 22 9, 
23 8, S., Oct. 3, on large yellow composite; 1%, S., Oct. 6, on large yellow com- 
posite; 14, S., Oct. 20, on large yellow composite; 12, S., Oct. 26, on large yellow 
composite; 19, S., Oct. 26, on Aster. 


The wing veins and pterostigmata are a little darker than in California specimens. 
Some of the specimens have fulvus hair as in the variety aurigenia Cresson. 


96. Melissodes carolinensis Dalla Torre— 22 2, H., July 23, on Hibiscus; 3 2, 
H., July 29, on Hibiscus; 28 8, H., July 29, on Hibiscus; 68 2, 42 9, H., Aug. 
6, on Hibiscus; 23 2,29 2, H., Aug. 13, on Hibiscus. 


97. Emphoropsis floridana Smith.—1 2, S., Feb. 23; 12, S., Feb. 25; 12, 34 4, 
H., Feb. 25, on huckleberry; 12, H., Mar. 12. 


98. Ceratina (Zadontomerus) dupla Say—I12, S., Oct. 20, on Aster. 
99. Xylocopa virginica (Drury).—1 4, H., Feb. 23; 49 9, H., Aug. 21. 


100. Bombus (Fervidobombus) americanorum (Fabricius)—I2, S., June 19; 
222, H., July 4; 89 9, H., July 16; 12, H., July 20; 19, H., Aug. 6; 14, 
H., Aug. 13; 13, S., Sept. 18; 12, H., Sept. 24. 


101. Bombus (Fervidobombus) fervidus (Fabricius)—1 2%, H., July 16. 


102. Bombus (Pratobombus) impaticns Cresson—19, H., June 4; 22 2, H,, 
July 16; 39 9, H., July 23; 12, S., July 27; 4292, H., July 29; 19, S., July 
30; 19, H., Aug. 10; 49 9, H., Aug. 28. 


103. Bombus (Fraternobombus) fraternus Smith—19, H., July 29; 19, S., Sept. 
1S; 23 3. 5S. Oct. 5. 


104. Apis mellifera Linnaeus—Common. 
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The Tendipedinae of lowa (Diptera) 


U. A. Hauber 


H. K. Townes in his Nearctic Species of Tendipedini (1945) describes 
201 species of this group found in North America. His revision considers 
only the adults. It is the object of the present study to list the species of 
Tendipedinae taken in Iowa together with notes on the immature stages and 
their biology. The present paper covers six of Townes’ genera. It is significant 
that, while he describes 67 species belonging to these same genera, descrip- 
tions of the immature stages of only about eight of them are found in the 
literature. Sixteen of his 67 species are listed below as having been taken in 
Iowa, and though these include the very common ones the life histories of 
only four of them are known. The present paper adds four more descriptions 
of larvae and pupae. 

The data presented were accumulated over a period of seven years and 
the specimens are in the St. Ambrose College collection at Davenport. 


It is assumed that the reader has access to Townes’ monograph (1945) 
and since his list of references is exhaustive a repetition of them under each 
species here is deemed superfluous. 


PSEUDOCHIRONOMUS Malloch, 1915 
Townes describes ten species of this genus seven of which are known only 
from one or a few specimens each. The most common species seems to be 
P. fulviventris (Johannsen) ; P. richardsoni Malloch is less common but wide- 
spread. These two species and one undescribed one have been taken in Iowa. 


(1) PsEUDOCHIRONOMUS RICHARDSONI Malloch 


Larvae collected in Crystal Lake, Clinton Co., Iowa on November 3, 
1940, were reared in the laboratory. Specimens emerged from November to 
January and of this series the collection has two adults, two pupal casts and 
a larval cast. The immature stages have been described by Johannsen 1938 
and by Malloch 1915. 


(2) PsEUDOCHIRONOMUS FULVIVENTRIS (Johannsen) 


Our specimens, all taken at Okoboji, Iowa, are pale green when fresh 
though most of them become a dull yellow when dry. They breed in shallow 
water on the shores of the lakes along with Tanytarsus (Endochironomus) 
subtendens Townes which they superficially resemble. They were very com- 
mon in Lake Okoboji during the summers of 1939 and 1940. 


In Townes’ 1945 description of the adult of this species an error crept 
into the text: it is the second, not the third palpal segment that has a finger- 
like projecting lobe. Dr. Townes has asked me to call attention to this ertor 
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as it is also found in the key on page 15 of his monograph and may be mis- 
leading to students of the group. 

As far as the writer knows a description of the larva and pupa of this 
species has not been published. 


The larva is like that of P. richardsoni as described by Johannsen 1938, 
pp. 16-17, in nearly all details. The labial plate, however, is strikingly differ- 
ent (Fig. 1). There are eleven teeth, the middle one broad, the first lateral 
about half as broad as the middle tooth, the second lateral very small, the 
third and fourth laterals large and somewhat united at the base and the fifth 
very broad with a deep notch which makes it appear double; this last tooth 
is directed laterad. This pattern does not vary in a dozen or more specimens 
that have been examined. It approximates that of P. prasinatus (Staeger) as 
briefly described by Johannsen 1938, p. 7. Figures 2 and 3 are copied from 
Johannsen 1938, Plate III, to show how a variant in the labial plate of P. 


Fig. 1, Labial plate of Pseudochironomus fulviventris x 200. Figs. 2, 3, Labial 
plates of P. richardsoni from Johannsen. Fig. 4, Mandible of P. fulviventris x 250. 
Fig. 5, Respiratory organ of pupa of P. fulviventris x 50. Fig. 6, Genitalia of Pseudo- 
chironomus rex, new species, X 160. 
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richardsoni seems to approach the pattern of P. fulviventris. The mandible 
(Fig. 4) differs somewhat from Johannsen’s figure of the mandible of P. 
richardsoni especially in the presence of a long, flexible accessory tooth which 
does not taper toward the tip. The antenna is similar to that of P. richard. 
soni though the first segment is relatively longer, the ratio of the first seg- 
ment to the remaining four being about 18-10. 


The pupa is also, in general, similar to that of P. richardsoni (Johann- 
sen 1938, p. 17 and Malloch 1915, p. 500). Malloch’s description is more 
detailed and fits our specimens of P. fulviventris quite well except in the 
following particulars: The pupal casts are clear with no trace of yellow. The 
lateral fringe on the lobes of the anal segment has from 30 to 35 filaments 
whereas P. richardsoni has not more than 15. This difference is striking and 
serves as an excellent distinguishing mark. The number of spines on the 
latero-posterior angle of the 8th segment is variable (4-10) and they vary in 
size, the largest being about 35 microns long; all are broad at the base. In 
P. richardsoni there are about 3 slender spines of subequal length (25 
microns). Cephalic tubercles are present. The tergites have only a little scat- 
tered shagreen. Patches of coarse spinules are distributed as follows: tergites 
3-8 have a transverse row anteriorly, smaller on the 6th and 7th and strong 
on the 8th segment. Tergites 3-5 also have a posterior row of spinules but 
these are not as heavy as in the anterior row. The respiratory organ (Fig. 5) 
is similar in shape and size to that of P. richardsoni. 


(3) Pseudochironomus rex, new species 


Male: Wing 1.9 mm. long; leg ratio 0.83. Thorax pale with large black 
mesoscutal stripes; sternum black; scutellum brown; postnotum dark fuscous. 
Hairs between median and lateral lobes of mesoscutum arranged in a regular 
single row. Scape black, flagellum and mouthparts brown. Abdomen all dark 


brown. Legs pale, fore tibiae and tarsi brownish; fore tarsi not bearded. 


The genitalia (Fig. 6, drawn from type) are in general similar to those 
of P. banksi Townes. The 9th tergite, however, is produced into what may 
be called a broad anal point and the ventral appendages are completely fused. 
The superior appendage is broad with the distal median projection distinctly 
curved. The elongated 9th tergite and the large fused ventral appendages are 
distinctive. 


Type: Male (305a) taken at Okoboji, Iowa, on August 13, 1940 in a 
swarm of Tanytarsus (Micropsectra) sp. 


This species may be inserted in Townes’ key, p. 15, as follows: 


3a. Ventral appendages of the genitalia fused and quite long, extending to the 
median projection of the inferior appendage. 9th tergite produced into a_ 
long, broad anal point. Superior appendage rather large .......... rex, new species 


— Fused ventral appendages short; no anal point; superior appendages rather 
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LAUTERBORNIELLA Bause, 1914 
(4) LAUTERBORNIELLA VARIPENNIS (Coguillett) 


We have taken specimens of this species during July and August at 
Okoboji, Iowa, and from May 12 to June 9 at Davenport. It is fairly com- 
mon especially at Okoboji. Breeds in shallow water on the margins of the 
lakes. 

The species is similar to L. marmorata Wulp (flexibilis L.) in its imma- 
ture stages as well as in the adults. 


The larva is red with green on thorax and a greenish tinge on the abdo- 
men. Antenna (Fig. 7) of six segments, with large, alternating sessile Lauter- 
born organs at the apex of the second and third segments. Length of antenna 
0.25 mm.; ratio of segments 30-5-10-12-4-2. The blade reaches to the middle 


_ Figs. 7-12, Lauterborniella varipennis (Coquillett). Fig. 7, Larval antenna x 250; 
Fig. 8, Labial plate x 300; Fig. 9, Mandible x 300; Fig. 10, Larval case x 5; Fig. 
Il, Respiratory organ of pupa X 30; Fig. 12, Cephalic tubercles of pupa < 150. 
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of the 4th segment or beyond. There is a strong bristle at the distal sixth of 
the basal segment and a ring organ at its extreme base. The labial plate (Fig. 
8) has 12 teeth, all pale, the first laterals about as long as the middle pair 
and each with an internal sub-tooth. Paralabials one-fourth broader than 
long, striated, their cephalic margins slightly convex. The mandible (Fig. 9) 
has its teeth all pale; accessory tooth long, slender and curved at tip. The 
bristles on the anal papillae are very long (about 1.0 mm.). 


The larval case is characteristic (Fig. 10). It is about 7 mm. long and 1 
mm. in diameter, brownish yellow, the ends narrowed. There is a perforated 
disk (Fig. 10) about 0.5 mm. from each end which evidently locks the case 
during pupation. At emergence one of the ends together with the perforated 
disk is pushed aside so that it hangs as if on a hinge. Bause (1914, Pl. IV, 
fig. 44) figures a similar disk in the case of Zavriella pentatoma Kieff. which, 


however, has only one central perforation. 


The respiratory organ of the pupa is four-branched (Fig. 11). The two 
forward branches are about 0.4 mm. long and one of these is covered with 
minute prickles. The other two branches, which are directed cauded, are 
about 0.7 mm. long and they taper gradually. Each cephalic lobe (Fig. 12) 
ends in twin tubercles with a short hair between them. Tergite 2 has some 
shagreen. Tergites 2-6 each have a pair of oval areas of brown spinules 
slightly cephalad of the middle. The postero-lateral angles of the abdominal 
segments project caudo-laterad, a condition which is more marked on segments 
6 and 7 where the pupal cast is usually sharply bent. The lateral margins of 
segments 5 and 6 have 3 long filaments each, segment 7 has 4, and segment 
8 has 4 or 5. The latero-posterior angle of the 8th segment has 2 or 3 spines, 
one more prominent than the others. The lobes of segment 9 have a fringe of 
about 18 very long filaments each. 


MiIcrRoOTENDIPES Kieffer, 1915 
(5) MicroTENDIPES PEDELLUS (De Geer) 


Our collection has two females which were reared from material brought 
in from a slow moving creek in Maquoketa State Park, Jackson Co., Iowa, on 
October 12, 1940. They emerged on December 7 and February 24. A descrip- 
tion of the immature stages is given by Johannsen 1938. 


PARATENDIPES Kieffer, 1911 


(6) PARATENDIPES BASIDENS Townes 


Two males (paratypes) were taken by Annabelle Ivanoff near the Missis- 
sippi River at Davenport on May 22, 1942; and one male was taken at night 
on the St. Ambrose College grounds on June 2, 1944. The following note 
may be of use to students: Townes’ description of the genus Paratendipes 
(p. 28) reads: “anal points absent”; it should read “anal points present.” 
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APEDILUM Townes, 1945 
(7) APEDILUM NIGROHALTERALE (Malloch) 


Our collection has three males taken by Anabelle Ivanoff near the Missis- 
sippi River at Davenport on August 14, 1942. 


PoLypEDILUM Kieffer, 1913 
Townes divides this genus into three subgenera and describes 38 species, 
22 of which are listed by him as new. The St. Ambrose College collection 
has 9 species representing all three of Townes’ subgenera. 


(8) PotypepILuM (TrIPODURA) SCALAENUM (Schrank) 

This species is rather common. All our specimens are from Davenport, 
taken at night on the St. Ambrose College grounds or near the river from 
May 20 to August 31. They were swarming on the College grounds on June 
3, 1944. 


(9) PoLyPEDILUM (TRIPODURA) SIMULANS Townes 
This species is usually indistinguishable from Polypedilum halterale (Co- 
quillet) except by a study of genitalia mounts, and even in these the range 
of variation is rather wide. A study of our series of specimens gives the 
following results: 


P..simulans 
Length/breadth ratio of style _.........2----2.---0----------+ 4. -6. 
Length/breadth ratio of superior appendage ........ 1.3-2.1 
Number of bristles on inferior appendage 


P. simulans is rather common and was collected at Okoboji, Iowa, during 
July and August, and at Davenport from April 8 to May 30. 


We have one pupal cast of a definitely identified male (No. 613) of this 
species. The specimen is a paratype. The larva was taken at Crystal Lake 
near De Witt, Iowa, at a depth of 6 to 8 feet on April 30, 1941, and it 
emerged on June 5. A description of this pupa is as follows: Length 4.8 mm. 
The respiratory organs have 8 long branches. Tergites 2-6 have a transverse 
row of spinules near the anterior end and there are areas of finer spinules 


Fig. 13, Cephalic tubercles of pupa of Polypedilum simulans from specimen 613, a 
paratype; Fig. 14, Cephalic tubercles of pupa suspected of being the same species. 
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medially and posteriorly on each tergite. Segments 5, 6, 7 and 8 have 3, 3, 4 
and 4 long flat filaments respectively on their lateral margins, and segments 
2, 3 and 4 have 3 or 4 very fine bristles each. The anal lobes have a fringe 
of about 25 long filaments each. Tergites 3 and 4 also have a row of spinules 
on the posterior conjunctiva similar, though less conspicuous, to the usual row 
on the posterior margin of tergite 2. There is a conspicuous bulge on the 
postero-lateral margin of segment 2, a character found in other species but 
more than usually prominent here. The cephalic tubercles (Fig. 13) are con- 
spicuous, 0.23 mm. long, tapering and pointed, more or less warty in appear- 
ance and without a terminal hair. 

About six other pupal casts are in the collection which, according to the 
records were found in pans from which P. simulans were emerging. Three of 
these emerged on April 8, 1943 from material that had been collected on 
March 14 in the Duck Creek Park Ponds; three others emerged on May 7 
from material collected on April 7. These casts agree with the one described 
above except in size (4.3-4.6 mm.) and particularly in the cephalic tubercles 
(Fig. 14) which are short, blunt, rounded and warty in appearance, and have 
a definite terminal hair. In the casts these tubercles are directed caudad where- 
as in the paratype described above the longer ones point cephalad. 


(10) (TRIPODURA) HALTERALE (Coquillett) 

As stated above this species is not always distinguishable from P. simu- 
lans, but enough definitely identified specimens are in the collection to justify 
the conclusion that it is rather common. They have been taken in and neat 
Davenport from May 30 to August 17. 


(11) PotypepILuM (TRIPODURA) GRISEOPUNCTATUM (Malloch) 


Like P. scalaenum, which it resembles, this species is rather common in 
and near Davenport. Specimens were taken from May 22 to August 5; 
swarming on June 1. 


(12) PotypepILUM (POLYPEDILUM) TRIGONUS Townes 


We have four males. Two were taken in Davenport on July 23 and 
August 16, 1942; one on June 2, 1944; and one at McCausland, Iowa on 
September 21, 1945. 


(13) PoLypeDILUM (POLYPEDILUM) ARTIFER (Curran) 


Fairly common. The collection has a dozen specimens all taken in and 
near Davenport from May 30 to September 6. Johannsen 1938 describes 
the life history of a closely related species, P. fallax (Johannsen). 


(14) PotyPepiLuM (POLYPEDILUM) ILLINOENSE (Malloch) 


This species is quite common in the vicinity of Davenport from April to 
October. It breeds in shallow water of ponds and along the shores of the 
Mississippi where there is protection from the current. Larvae are easily 
reared. 
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It seems appropriate to call attention to the fact that Townes’ fig. 57 of the 
genitalia shows the seta of the superior appendage half way between the base 
and the tip. In our specimens this seta is very near the base of the appendage 
which is in agreement with Townes’ text on page 57. 


The larva is greenish yellow, about 6 mm. long. In general it is similar 
to the larva of P. flavus as described in Johannsen 1938, p. 31. The eye-spots 
are contiguous. The antennae (Fig. 18) are about 0.115 mm. long and the 
ratio of segments is 14-4-2-2-1; the blade extends to the tip of the last seg- 
ment or slightly beyond. The first segment has a ring organ near its base and 
another one, somewhat smaller, at its distal fourth. The mandible (Fig. 16) 
has dark teeth and the accessory tooth is about 0.023 mm. long, slender and 
curved. The labial plate (Fig. 15) has 16 teeth, the first laterals small, the 
second laterals about as long as the median pair, the others small, the outer 
one minute. The paralabials are more than twice as broad as long. The epi- 
pharyngeal comb (Fig. 17) has three sections, the center one with three 
teeth, the lateral ones with four each. The anal gills (Fig. 19) taper and 
are constricted just beyond the middle. 


Figs. 15-20, Polypedilum illinoense (Malloch). Fig. 15, Labial plate of larva x 
325; Fig. 16, Mandible x 275; Fig. 17, Epipharyngeal comb x 500; Fig. 18, Antenna 
* 275; Fig. 19, Anal gills of larva; Fig. 20, Respiratory organ of pupa 70. 
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The pupa is apparently the same as the one described by Johannsen 1938, 
p- 32 and Fig. 80, as Chironomus (Polypedilum) sp. Our specimens agree 
with his description except that there are no perceptible cephalic tubercles. 
The casts are about 3.6 mm. long. The respiratory organ (Fig. 20) has six 
branches which average about 0.65 mm. long, are slender, tapering and 
roughened in appearance. Tergites 1 and 8 are without shagreen; 2, 3 and 4 
are largely shagreened with irregular clear areas; in 5 and 6 the shagreen is 
reduced in amount, and 7 has only two small patches anteriorly. There is a 
transverse row of conspicuous spinules near the anterior margins of tergites 
2-6. Besides the usual row of special spinules on the posterior conjunctiva of 
segment 2 there are similar rows of somewhat weaker spinules on the posterior 
conjunctiva of tergites 3 and 4. The lateral margins of segments 7 and 8 have 
four flat filaments each, and segments 5 and 6 have three each. There is a 
strong spur on the postero-lateral angle of segment 8 with two or three teeth 
on its margin. The anal fin has a fringe of 40-45 long filaments. 


(15) PoLypEpILUM (POLYPEDILUM) CONVICTUM (Walker) 


This species, which is the same as P. flavus (Johannsen), is common in 
Davenport and has been taken from May 5 to September 21. It has been 
reared in our laboratory. The immature stages are described by Johannsen. 


(16) PoLyPEDILUM (PENTAPEDILUM) ALBULUM Townes 


We have one adult male (1387) which emerged on July 11, 1943, from 
material brought in from a shallow pond on North Belle Avenue, Daven- 
port. This species is known only from two males taken in Courtland County, 
New York; hence, while our male differs slightly from the type, we feel that, 
in the absence of more specimens that might suggest the amount of variabili- 
ty within the species, we are hardly justified in calling this a new variety. 


Male: Wing length, 1.45 mm. Leg ratio 2.0; fore tarsi not bearded. 
Antennal ratio 1.3. Pale brownish, the mesoscutal stripes shining brown. 
Our specimen is darker than “pale yellowish white” and the apices of the 
femurs are not noticeably darkened. Eighth abdominal segment is triangular 
and the wing is as described by Townes. The genitalia are as figured by 
Townes except that the anal point is longer; the hairs on the inner side of the 
style are long. 
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Miscellaneous Notes on Indiana 
Amphibians and Reptiles 


M. B. Mittleman 


During a year and a half’s residence in central Indiana, I made several 
collections of amphibians and reptiles in various parts of the state, and accu- 
mulated a number of notes on these animals. The present paper, which is 
based largely on these collections, is a summary of the distributional, ecologi- 
cal, and taxonomic data resulting from field and laboratory observations on 
these and certain other specimens. 


Because some knowledge of the physiography of Indiana is necessary to 
understand properly certain distributional phenomena, a brief résumé of the 
salient features of the state follows. Lyon (1936) and Hay (1923) have both 
described in detail the characteristic floral covers and physiographic provinces 
of Indiana, and the notes which follow have been drawn freely from their 
summaries, as well as from my own observations. 


Nearly all of Indiana is glaciated, save for the relict plateau in the south- 
ern part of the state. The unglaciated plateau extends from the Ohio River 
to a point roughly forty-five miles due south of Indianapolis. On the east, it 
runs from Clark County on the Ohio River, through Washington, Jackson, 
and Brown Counties. Its northern and western boundaries extend through 
Monroe, Green, Martin, Daviess, Pike, Dubois, Gibson, and Posey Counties, 
as shown on the accompanying map (Fig. 1). 

For the most part, the state is very flat, with very little topographic varia- 
tion. The two exceptions to this are the unglaciated plateau, and the eroded 
peneplain of Jennings and Ripley Counties known as the “Flats.” The north- 
ern portion of the state is characterized by numerous lakes and bogs, which 
become fewer in number as one progresses southward, although the immediate 
vicinity of Indianapolis has several relict peat bogs. 

The White River, which is the principal tributary of the Wabash, com- 
mences in the north-central part of the state, and extends southwesterly to 
meet the Wabash at the junction of Knox and Gibson Counties. The east 
branch of the White River extends transversely across the unglaciated plateau. 
Most zoologists and botanists who employ the Merriam Life Zones* to 
describe distribution agree in considering the northern Lake and Prairie prov- 
inces as being Transitional, while the southern part of the state and the lower 
Wabash Valley are assigned to the Lower Austral, with the intervening area 
between the Lower Austral and the Transitional being characteristically 
Upper Austral. The White River traverses both Austral zones, and as will 
be shown later, it has apparently acted as an important medium for the 
exchange of forms normally restricted to one zone or the other. 


* See map in Chapman, F. M., 19 Handbook of Birds of Eastern North America. 
466 


1947] MITTLEMAN: INDIANA AMPHIBIANS AND REPTILES 467 


A final physiographic feature which is of some importance, is the Mitchell 
Plain. This is an old, weathered, relatively flattened and undissected ridge 
extending from Putnam County in the Till Plains, southeasterly to Harrison 
County in the unglaciated plateau. The significance of the Mitchell Plain to 
problems of herpetological zoogeography has not been thoroughly explored. 
However, there is some reason to believe that it may have served as a highway 
for the expansion of certain amphibians and reptiles usually restricted to either 
the Till Plains or the unglaciated plateau. It has seemingly functioned in this 
capacity for certain rodents, for Lyon (1936: 253, 258) has found that 
Synaptomys cooperi stonei and Microtus ochrogaster, two forms usually 
restricted to glaciated regions, occur in the unglaciated plateau in Monroe 
and Lawrence Counties (along the Mitchell Plain) as well. In plotting the 
known ranges of Indiana amphibians and reptiles, two forms, Opheodrys 
aestivus and Eurycea longicauda lucifuga, are found to be restricted almost 
exclusively to the unglaciated plateau, except for a few scattered records. In 
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Fig. 1. Physiographic provinces of Indiana, modified after Hay 
(1923) and Lyon (1936). 
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the case of Opheodrys, these localities are all clustered around, or near to, 
the Mitchell Plain in Putnam, Morgan, and Parke Counties; additional 
records from southwestern Marion County are possibly explainable as an 
example of migration along the White River. Available records for the 
Eurycea indicate that it is restricted to the unglaciated plateau, except for a 
very few specimens known from Owen and Putnam Counties (directly along 
the Mitchell Plain). Records for this salamander from Knox, Decatur, and 
Franklin Counties are so dubious that they have not been felt worthy of 
further serious consideration. It would seem that an investigation of the role 
which has been played by the Mitchell Plain in the dispersion of the Indiana 
herpetofauna would richly repay a student resident in the state. 


NECTURUS MACULOSUS MACULOSUS (Rafinesque) 


This is an abundant salamander in all of the major waterways from 
Marion County south to the Ohio River, and is doubtless of statewide occur- 
rence. A large series of specimens taken on trot lines in the White River and 
its tributaries in Marion County, unfortunately decayed and was discarded. 


AMBYSTOMA MACULATUM (Shaw) 

Despite collecting efforts in many suitable localities, but a single specimen 
was taken. This is a newly transformed specimen, measuring 61 mm. total 
length, found under wet leaves in an old oxbow of Salt Creek, one mile 
southwest of Nashville, Brown County, October 17. 


The above specimen seems to be the first to be definitely known from the 
Indiana unglaciated plateau. Hay (1892: 28) lists specimens from many 
localities, including Monroe County, but since this county lies partially in 
both the glaciated and unglaciated areas, it is mot certain just where the 
specimens originated. 


AMBYSTOMA OPACUM (Gravenhorst) 

Despite my best efforts, the marbled salamander consistently eluded me. 
Swanson (1939: 687) obtained it in Brown and Pike Counties, Blanchard 
(1925: 368) found it in Vanderburgh County, and other writers have taken 
it elsewhere in the state. I examined one typical specimen in the Indiana 
University collection, taken near Bloomington, Monroe County. 


AMBYSTOMA TEXANUM (Matthes) 

This is another ambystomid which has been reported frequently by 
authors, chiefly from the plains and the Lower Wabash Valley, which was not 
personally collected by me. One large specimen (140 mm. total length) from 
near Bloomington, is in the Indiana University collection. 


AMBYSTOMA TIGRINUM TIGRINUM (Green) 


The tiger salamander is widely distributed throughout the glaciated parts 
of Indiana. The only record known to me from the unglaciated plateau is 
based on two large specimens (one, a male, measures 211 mm. total length), 
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taken on the outskirts of Bloomington, and preserved in the Indiana Univer- 
sity collection. It is possible that this represents an invasion of the unglaci- 
ated plateau via the Mitchell Plain, since this locality is very close to the 
Plain, and further, since larvae of this species were observed in McCormick’s 
Creek State Park, Owen County, which is in the glaciated area immediately 
to the north of Monroe County, and is similarly close to the Mitchell Plain. 


Larvae collected in Bacon’s Swamp, Indianapolis, on May 15, were 70- 
72 mm. long. 


DESMOGNATHUS FusCuUS FusCUS (Rafinesque) 


The dusky salamander is unaccountably rare in Indiana, despite an abun- 
dance of suitable habitats. A number of records show it to be locally common 
in the “Flats” of Jennings, Ripley, and Decatur Counties. This area is a 
heavily eroded peneplain, and offers suitable niches for the animal. Hay 
(1892: 44) records it from Franklin, Decatur, Monroe, and Wayne Coun- 
ties; Dunn (1926: 96) examined specimens from Jefferson County, and 
Myers (1927: 338) found it at Clifty Creek, Madison County. My wife 
and I collected a number of specimens, including a female brooding thirty- 
three newly-hatched larvae, on October 3, under rocks bordering a small 
woodland stream in Muscatatuck State Park, Jennings County. Out of 15 
adult males selected at random, specimens of 62, 82, and 87 mm. total length 
possessed vomerine teeth. 


PLETHODON CINEREUS CINEREUS (Green) 


Although this salamander has been taken many times from stations all 
over the state, because of severe draught conditions which apparently caused 
most of the Plethodon populations to aestivate, we found it in only two local- 
ities. Several specimens were collected along the base of a low bluff bordering 
the stream where we found Desmognathus in Muscatatuck State Park; an- 
other series of four specimens was found in a low, boggy field, under rocks 
and logs in heavy shade, two miles northwest of Indianapolis, on May 15. 
A female taken at the latter locality contains eggs averaging 2.5 mm. in 
diameter, and apparently ready for deposition. 


PLETHODON DORSALIS Cope 


This is an exceedingly common salamander in Indiana, and occurs in 
both the glaciated and unglaciated sections of the state. Probably because of 
draught conditions, we found it on only one occasion, when we took a large 
series of specimens on a fairly dry hillside in McCormick’s Creek State Park, 
Owen County, on October 8 Females in this series contain ovarian eggs 0.5 
mm. and smaller. 


PLETHODON GLUTINOSUS GLUTINOSUS (Green) 


A few specimens of the slimy salamander were taken at the following 
localities: May’s Cave, one mile west of Clear Creek, Monroe County, August 
30; McCormick’s Creek State Park, October 8; Brown County State Park, 
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August 22. All the specimens were taken under rocks or logs in mesophytic 
hardwood stands. They appear to agree fairly well with a series of glutinosus 
from Canandaigua Lake, New York, in general body proportions as well as 
costal groove and vomerine counts. They differ, however, in being uniformly 
blue-black above, with the white maculations restricted to the cheeks and sides 
of the body. The chins are light, with white spots on the gular surfaces. In 
their patterning, these Indiana glutinosus are very similar to southeastern 
Ohio specimens, which bear a close resemblance to Plethodon webrlei. 


EuRYCEA BISLINEATA ssp. 


The two-lined salamander is exceedingly common throughout southern 
Indiana, where adults and larvae may be collected along almost any little 
riffle or spring. In a tiny rivulet which crosses Indiana highway 135 at a point 
five miles southeast of Story, Brown County, we took what appears to be the 
smallest transformed two-lined salamander yet reported; this pigmy measures 
33 mm. in total length, and shows no vestiges of gills. Trapido and Clausen 
(1940: 246) examined a 35 mm. specimen from an unspecified West Vit- 
ginia locality. Additional specimens were collected in Holiday Park, Indian- 
apolis; McCormick’s Creek State Park; Brown County State Park; Muscata- 
tuck State Park; and numerous localities in Monroe, Morgan, Brown, and 
Owen Counties. 


The subspecific name of these Indiana Eurycea bislineata is omitted from 


this account, since a study of bislineata from Eastern states and an analysis 
of the Indiana specimens is not yet completed. 


EURYCEA LONGICAUDA LUCIFUGA (Rafinesque) 

Although cave salamanders were observed in several caverns in Monroe 
and Lawrence Counties, specimens were preserved from only two localities. 
Two medium-sized specimens were taken under a rock bordering a small 
stream in an open pasture one mile south of Bloomington, Monroe County, 
on September 6. At May’s Cave, one mile south of Clear Creek, Monroe 
County, on August 30, over 30 large /ucifuga, and four larvae, were col- 
lected in about 15 minutes, and as many more could have been taken. Females 
in the series are greatly distended with ova; one dissected specimen yielded 48 
and 54 ova from the left and right oviducts respectively, these ova ranging 
from about one to one and a half millimeters in diameter. The males all 
have elongated cirri and enlarged premaxillary fangs. The four larvae meas- 
ure 42, 50, 50, and 58 mm., respectively. 


EuRYCEA LONGICAUDA PERNIX Mittleman 


This salamander has a greater distribution in Indiana than that which I 
have previously defined (1942: 103). In addition to its occurrence in the 
unglaciated plateau, we took it at Muscatatuck State Park, McCormick’s 
Creek State Park, and on Indiana highway 46, Monroe County (near 
Morgan-Monroe State Forest). It also occurs in the Martin County State 
Forest, eight miles northwest of Shoals, Martin County, where we found a 
larval specimen on September 6, 1942 (see Fig. 2). 
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The larva is 45 mm. long, of which the tail comprises 21 mm. There is 
a narrow but prominent dark dorsolateral band extending from the base of 
the gills to the end of the basal third of the tail, and beneath it (but well 
above the insertions of the limbs) is a series of light spots. A dorsal light 
stripe extends from the occiput to the base of the dorsal caudal fin, on either 
side of which it splits and extends as a narrow light line for about a third 
of the length of the tail. The bases of the dorsal and ventral caudal fins are 
darkly pigmented, but the tail itself is a light, uniformly stippled brown. A 
stippled brown line extends from the base of the gills on one side, and travels 
laterally around the head to the base of the gills on the opposite side. 


The eggs of pernix have not been found. Females collected as late as Octo- 
ber 8 are distended with large, apparently mature, ova. 


Fig. 2. Eurycea longicauda pernix. Martin County State Forest, eight miles north- 
west of Shoals, Martin County, Indiana. Actual length 45 mm. 


BUFO AMERICANUS AMERICANUS (Holbrook) 


Although heard at many points throughout the glaciated area, specimens 
of the American toad were collected only at one point along the White 
River on the outskirts of Indianapolis, where a fair-sized aggregation was in 


chorus on the night of May 18. 


Bufo a. americanus is not nearly so ubiquitous in Indiana as its congener, 
B. w. fowleri, which is of statewide occurrence. Although many toads were 
heard and collected in southern (unglaciated) Indiana, no evidence of ameri- 
canus was found. However, Swanson (1939: 688) reports it from Posey and 
Brown Counties. 


BUFO WOODHOUSII FOWLERI Hinckley 


Fowler’s toad was observed and collected at points throughout the state. 
Several series of specimens were preserved, chiefly from localities within the 
unglaciatec’ plateau. 


AcRrIS CREPITANS Baird 


Probably the most commonly encountered amphibian in Indiana, with the 
possible exception of the two-lined salamander, the cricket frog is found 
along standing and running water in a wide range of habitats. Specimens were 
preserved from the following localities: Three miles north of Oolitic, Law- 
rence County, September 6; two miles north of Martinsville, Morgan Coun- 
ty, April 4 (breeding); three miles north of Oakland City, Gibson County, 
September 4; Holiday Park, Indianapolis, April 16 (breeding). 


The specimens at hand again raise the question of the differences between 
Acris crepitans and A. ocularis (=gryllus, auct.). On purely geographical 
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grounds they should be referable to crepitans, yet, an examination of them in 
the light of Dunn’s notes (1938), shows that they partake of several of the 
characteristics of ocularis. A number of Dunn’s criteria are purely compara- 
tive, but of certain definitive traits listed by him as diagnostic of crepitans 
considerable latitude is discernible in these Indiana specimens. 


In a series of 34 adults from a single locality (two miles north of Mar- 
tinsville, Morgan County), composed of 22 males and 12 females, the heel 
extends beyond the snout in every specimen, and in 24 cases 20% or more of 
the tibia extends beyond the snout. In this respect, these specimens agree with 
ocularis, rather than crepitans, as diagnosed by Dunn. A. crepitans is further 
described as having the entire first toe within the webbing; 19 of my specimens 
have the first toe one-half to three-quarters webbed, while the other 15 speci- 
mens have it completely webbed. This difference may be attributable to sexual 
dimorphism, since nine out of 12 females have the first toe fully webbed, 
while only six out of 22 males have this toe completely webbed. This dispar- 
ity is statistically significant (chi-square —= 7.13, P = < .01), but the varia- 
tion in this characteristic should be checked with larger series of specimens. 


Finally, Dunn points out that crepitans has a fuller webbing than does 
ocularis, one and a half phalanges of the fourth toe being free of the web in 
crepitans as compared to three free phalanges in ocularis. In the Martinsville 
series of 34 specimens, only three have as much as one and a half phalanges 
of the fourth toe free of the web, while in the other 31 specimens only the 
first phalanx is free. While this conforms to the concept of a fuller webbing, 
the greater degree of it in these Indiana specimens raises some question as to 
their status. In a like degree, a further indication of possible aberration in 
Indiana Acris is to be seen in their small size. Dunn says that ocularis is 
“smaller” and crepitans is “larger”; Walker (1946: 41) reports a body length 
of 24-32 mm. in a series of 18 adult female crepitans from Ohio, and a range 
of 23-28 mm. for a series of 25 males. The Indiana series at hand is com- 
posed of sexually active adults (females gravid, males with tumescent testes), 
yet the size range is but 22-27 mm. (mean 24.3 mm.) for females, and 18.5- 
24 mm. (mean 21.2 mm.) for males. 


These Indiana specimens are provisionally listed as crepitans, but the fore- 
soing data suggest the need for further analytical work in defining the varia- 
tions of Acris.* 


* Harper (1947, Proc. Biol. Soc. Wash. 60:39-40) has described the cricket frog 
nopulation of the Interior Plains and Interior Highlands as Acris gryllus blanchardi 
(= Acris ocularis blanchardi). The more extensive webbing of the toes in the Martins- 
ville series discussed above, suggests blanchardi, which is characterized as having a 
greater webbing than crepitans (Harper, loc. cit.). On the other hand, Harper's new 
race is described as being longer (snout-vent length) than crepitans, with a “more ex- 
tensive dusky area on the posterior face of the femora in the vicinity of the vent. 
In these latter traits, there is no agreement between the Martinsville specimens an 
blanchardi. Dr. Harper’s monographic treatment of Acris will doubtless cover thoroughly 
the status of the various Indiana populations, and until the publication of his final con- 
clusions, the specimens herein discussed are provisionally considered crepitans. 
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HYLA CRUCIFER CRUCIFER Wied 


Although this little Hyla was heard calling in many localities from the 
Till Plains to the Ohio River, only one specimen was preserved, which was 
taken on October 17 (together with a specimen of Ambystoma maculatum) 
under wet leaves in an old oxbow of Salt Creek, one mile southwest of Nash- 
ville, Brown County. 


HYLA VERSICOLOR VERSICOLOR LeConte 


The tree-toad is an exceedingly common amphibian throughout Indiana. 
Numbers of specimens were collected, particularly in Bacon’s Swamp, Indian- 
apolis, and in Brown County. 


A biometrical analysis of a large series of specimens from Indianapolis 
has been published recently (Mittleman, 1945). Interest in this statistical 
study is heightened by virtue of Walker’s recently published notes on the 
“harsh” and “mellow” voiced forms of versicolor in Ohio (1946: 65). Walk- 
er reports the “harsh” voiced form from the unglaciated plateau of Ohio, with 
the “mellow” voiced form replacing it in the glaciated section of the state to 
the north and west. Walker was not able to detect any differences in color or 
structure between the two voice forms. I have been familiar with this interest- 
ing situation in Ohio versicolor for some years, as a result of personal experi- 
ence and discussion with Dr. Edward S. Thomas. Hence, it was a matter of 
real interest to find that the same differences obtained in the calls of Indiana 
versicolor, the difference between the calls of the glaciated and unglaciated 
populations being akin to the case of Bufo a. americanus and B. w. fowleri, 
the call of specimens from the unglaciated plateau being a harsh and nasal 
whir, while that of the glaciated population being a higher-pitched musical 
trill. 


The intangible voice differences of these two populations are augmented 
by differences in structure. I have compared seven adult males from Brown 
County, Indiana (unglaciated plateau) with the data for 40 adult males 
from Bacon’s Swamp, Indianapolis (glaciated). This biometrical comparison 
shows immediately that the specimens from the unglaciated plateau differ 
from the glaciated population by virtue of a longer 4th toe, greater inter- 
ocular width, and larger tympana and eyes. The statistical degree of differ- 
ence in these four characters is so great as to preclude the practical possibility 
of random sampling errors. In addition, data on the absolute and relative 
hind limb length is such as to suggest that the examination of a larger series 
of specimens from the unglaciated plateau will reveal that these specimens 
have distinctly longer hind legs than do specimens from the glaciated parts of 
the state. The populations of glaciated and unglaciated Indiana may be tenta- 
tively distinguished as follows: 


A. Ratio 4th toe/snout-vent length 45.5-48.6% (mean 46.7%); ratio interocular 
space/snout-vent length 9.3-10.8% (mean 9.9%); ratio diameter tympanum/- 
snout-vent length 6.2-7.5% (mean 6.7%); ratio diameter eye/snout-vent length 
9.4-10.7% (meen Vode Wendl ond 


unglaciated plateau population 
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B. Ratio 4th toe/snout-vent length 41.0-47.4% (mean 43.2%); ratio interocular 
space/snout-vent length 7.7-10.5% (mean 8.7)%; ratio diameter tympanum/- 
snout-vent length 4.7-6.6% (mean 5.3%); ratio diameter eye/snout-vent length 
8.0-10.4% (mean 9.1%). Voice a musical high-pitched trill. ....glaciated population 


Whether the “harsh” voiced tree-toad of southern Indiana is identical with 
that of southern Ohio, and the similarly-voiced form of Maryland (fide 
Noble and Hassler, 1936), is not answerable at present.* The above data 
suggest that two forms are involved, which are distinguishable on the basis of 
structure and voice. It appears entirely reasonable to expect that a thorough- 
going biometrical analysis will reveal constant differences of such dimensions 
as to warrant the separation of these two forms into distinct subspecies. 


RANA AREOLATA CIRCULOSA Rice and Davis 


I was not fortunate enough to collect any specimens of this frog. How- 
ever, Dr. H. T. Gier of the Department of Zoology, Ohio University, 
collected tadpoles of Rana clamitans, R. p. sphenocephala, and R. a. circulosa 
in a small pond four miles north of Bloomington, Monroe County, on April 
12, 1940. These were brought back to the laboratory, and kept until transfor- 
mation was effected in some of the specimens. Unfortunately, the notes kept 
during this period were lost. One specimen of circulosa is completely trans- 
formed at 24 mm. This specimen, and some of the tadpoles which are now 
in the Ohio University collection (OUZ A1126), have been examined by 
Dr. A. H. Wright. 


It should be pointed out that the type locality of this frog is known more 
specifically than “Northern Illinois” (fide Stejneger and Barbour, 1943: 54) 
which in any event is incorrect. Davis and Rice (1883: 28) state that “Speci- 
mens in the Smithsonian collections were obtained by Robert Kennicott in 
Northern Illinois,” but this statement implies nothing more than what it 
actually says, e.g., that the provenance of the Smithsonian specimens is north- 
ern Illinois. It in no way relates to the type, which is Chicago Academy of 
Sciences No. 160, and which, as pointed out by Hay (1892: 69), was col- 
lected by E. F. Shipman in Benton County, Indiana. 


RANA CATESBEIANA Shaw 


The bull frog is an exceedingly common species along all of the major 
waterways and standing bodies of water. Specimens were preserved from the 
following localities: two miles north of Martinsville, Morgan County; three 


* Hoffman (1946, Herpetologica, 141-142) reports the occurrence of the “mellow” 
voiced form in the Piedmont, and Valley and Ridge Province, of Virginia, and records 
the occurrence of the “harsh” voiced form in the coastal plain and upper Tennessee 
River drainage of southwestern Virginia. He also presents some data which suggest a 
dichotomous size difference between the two forms. If the two voice forms actually 
maintain vicarious ranges, present information suggests that the hard-voiced form occurs 
along the southern coastal plain and its attendant drainage system, and probably extends 
nerth up the Mississippi and Ohio River basins. Presumably, the mellow-voiced form 
1s an upland and northern race, but doubtless there is an extreme interdigitation of the 
ranges of the two forms. 
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miles north of Oolitic, Lawrence County; McCormick’s Creek State Park, 
Owen County. The Martinsville specimen is a 130 mm. gravid female (col- 
lected April 4), found in a rain pool so absurdly small and shallow as to 
barely cover the hulk of her body. It may possibly have been attracted by the 
swarms of Acris which occupied the pool and nearby ditches. 


RANA CLAMITANS Latreille 
This is another species of statewide occurrence which is abundant in num- 
bers, and which shares the same general habitat as catesbeiana, although it is 
more apt to occupy small pools and shallow backwaters of woodland streams. 
Specimens were taken in the same locality as catesbeiana, and also along the 


mudflats of the White River at Indianapolis. 


RANA PALUSTRIS LeConte 


The pickeral frog is an amphibian rarity in the unglaciated plateau of 
southern Indiana, although it is quite common in the glaciated parts of the 
state. Hay (1892: 68) records it from the vicinity of Bloomington but the 
only other extant record for the unglaciated plateau is Blanchard’s (1925: 
372), who secured specimens at Donaldson’s and Hamer’s Caves, both in 
Lawrence County. I collected two specimens in the grass and weeds bordering 
a small creek along Indiana highway 37, three miles north of Oolit'c, Law- 
rence County, on September 6. The habitat was shared by Acris crepitans, 
Rana clamitans, and immature R. catesbeiana. Other specimens were seen but 
not caught, in an artificial lake in the Morgan-Monroe State Forest, in 
extreme southwestern Morgan County. 


RANA PIPIENS BRACHYCEPHALA Cope 
I assign several large leopard frogs collected in Bacon’s Swamp, Indian- 
apolis, to this race. They were taken in a peat bog with Hyla v. versicolor, 
Pseudacris n. triseriata, Hyla c. crucifer, and Rana clamitans. The males of 
this aggregation were in full voice, and it was an impressive rendition of the 


amphibian Liebess piel. 


Despite the well-known unsatisfactory state of the taxonomy of the leopard 
frogs, there appear to be two very different races in Indiana. Blanchard (1925: 
372) assigned specimens from the lower Wabash Valley in Posey and Van- 
derburgh Counties to sphenocephala, and in this I concur. Leopard frogs 
from the western half of the Illinoian Drift south of the Tipton Till Plain 
are slenderer, narrower-headed, longer-headed, and possess longer tibias and 
a different pattern, than do the related frogs of other parts of Indiana to the 
north and east. 


Walker (1946: 87) points out that leopard frogs from southern (unglaci- 
ated) Ohio differ from northern specimens by virtue of their “smaller size, 
relatively longer leg, narrower head, and . . . pattern.” A study of 20 Indiana 
leopard frogs (eight “brachycephala” from the vicinity of Indianapolis, and 
12 “sphenocephala’” from Gibson and Morgan Counties) reveals certain 
ptoportional differences between the two samples. There is very little over- 
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lap in these characteristics, and when they are taken in conjunction with the 
pattern, each specimen is correctly assignable to either “brachycephala” or 
“sphenocephala.” The characteristics of the two forms, on the basis of these 
Indiana specimens, are are follows: 


A. Head wider (ratio head width/head length 93.5-102.0%, mean 98.8%); head 
shorter (ratio head length/snout-vent length 32.4-34.0%, mean 33.4%); tibia 
shorter (ratio tibia/snout-vent length 54.4-60.0%, mean 57.6%); interorbital 
and/or internasal spots present and well defined; dorsal spots generally longer 
than wide, and longer than the horizontal diameter of the eye; tympanum uni- 
color or slightly paler in the center. -...............-.2-.0-0------ Rana pipiens brachycephala 


pe. Head narrower (ratio head width/head length 88.0-95.5%, mean 93.7%); head 
longer (ratio head length/snout-vent length 34.4-37.3%, mean 35.8%); tibia 
longer (ratio tibia/snout-vent length 58.8-62.3%, mean 60.5%);  interorbital 
and internasal spots almost invariably lacking; dorsal spots round, and shorter 
than, or only approximately equal to the horizontal diameter of the eye; tym- 
panum with a distinctly light center. -................-....-.------ Rana pipiens sphenocephala 


As Walker points out, despite the difference between specimens from the 
glaciated and unglaciated areas of Ohio (and Indiana), it is not certain that 
the name sphenocephala is applicable to the form with the long and narrow 
head, since Ohio specimens thus characterized show certain differences from 
Floridian sphenocephala. However, despite the nomenclatorial problem in- 
volved, there are clearly two races of the leopard frog in Indiana, and the use 
of the names brachycephala and sphenocephala is convenient. 


RANA PIPIENS SPHENOCEPHALA Cope 


Specimens of this form were collected two miles north of Martinsville, 
Morgan County; three miles north of Oakland City, Gibson County; and 
Holiday Park, Indianapolis. Specimens from Muscatatuck State Park, Jen- 
nings County, appear to be intermediate between sphenocephala and brachy- 
cephala. 


Indianapolis is apparently a central meeting-ground of the two leopard 
frogs in Indiana, although I have never found the two races together, nor 
have I seen any specimens that I would consider intergrades from this city or 
its environs. The “southern” sphenocephala is common throughout the lower 
Wabash Valley drainage system, and, via the White River, it has migrated as 
far north as Indianapolis. The “northern” leopard frog, brachycephala, is the 
dominant form in the glaciated parts of Indiana, and in the vicinity of Indian- 
apolis it is restricted to relict peat bogs. Thus we find sphenocephala quite 
commonly along the White River and its tributaries around the southern and 
western environs of Indianapolis, while brachycephala is the form encountered 
in the swamps and bogs bordering Indianapolis on the north and east. How 
far north of Indianapolis sphenocephala extends, is a moot point, for leopard 
frogs from Tippecanoe, Kosciusko, and Marshall Counties are quite typical 
brachycephala. The interdigitation of the ranges of the two races of leopard 
frogs in Indiana, and the ecological and other factors which delimit them, 
would provide a fruitful subject for study. 
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RANA SYLVATICA CANTABRIGENSIS Baird 


A single wood frog collected on June 18, in Indiana Dunes State Park, 
Porter County, is referred to this race. The skin is more rugose than in syl- 
yatica from southern counties in Indiana, and the back and chest are heavily 
flecked with dark pigment; snout-vent length is 40 mm., tibia length is 215 
mm. (ratio tibia/snout-vent 53.7%). Schmidt and Necker (1935: 66) report 
other specimens of cantabrigensis from LaPorte and Porter Counties. 


RANA SYLVATICA SYLVATICA LeConte 


Specimens of sylvatica were collected in McCormick’s Creek State Park, 
Owen County, and Muscatatuck State Park, Jennings County. The latter 
specimens include a gravid female, which was taken on October 3. 


SCELOPORUS UNDULATUS HYACINTHINUS (Green) 

Although specimens of this lizard were collected only in Brown County, 
it was observed on numerous occasions throughout the unglaciated plateau. 
It occurs also in some areas characterized by heavy glacial drift and erosion, 
as southwestern Marion County (Hay, 1892: 133; Springer, 1928: 492), 
and Franklin County (Hay, ibid.). No other specimens are reliably known 
from the glaciated parts of Indiana. Grant (1936: 325) records the species 
from the Dunes, Porter County, but points out that the specimens may have 
been liberated there. In the absence of confirmatory data (Schmidt and Neck- 
er, 1935; Necker, 1939; Pope, 1944), the fence lizard is very probably not an 
indigenous species of the Lake and Prairie regions of Indiana. 


EUMECES FASCIATUS (Linnaeus) 


Only one specimen of this skink, an immature example, was taken at 
McCormick’s Creek State Park, Owen County. A large colony was observed 
around the timbers of a deserted barn in Nashville, Brown County. 


EUMECES LATICEPS (Schneider) 


A number of very large specimens were observed, but not collected, in oak 
trees in McCormick’s Creek State Park. The Indiana University collection 
has two large specimens from Mitchell, Lawrence County. One measures 251 
mm. total length, snout-vent 89 mm., scales around the body 31, supralabials 
7-8, infralabials 8-8, subcaudals much wider than long. 


CARPHOPHIS AMOENA HELENAE (Kennicott) 


Four specimens were preserved, two each from Nashville, Brown County, 
and McCormick’s Creek State Park. In these specimens, and another in the 
Indiana University collection from Mitchell, Lawrence County, the prefrontals 
and internasals are separate. Swanson (1939: 684) found that several speci- 
mens from Brown, Martin, Monroe, and Jackson Counties similarly had 
divided prefrontals and internasals, although in other individuals from the 
same counties these plates were fused. On the other hand, Blanchard reported 
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that 25 out of 26 worm snakes collected in Vanderburgh and Lawrence Coun- 
ties had fused prefrontals and internasals. Probably the situation is akin to 
that in Ohio where Conant (1938: 35) found that 71% of the specimens 
had fused plates. 


DIADOPHIS PUNCTATUS EDWARDSII (Merrem) 


Specimens of the ring-necked snake were taken at the following localities: 
May’s Cave, one mile west of Clear Creek, Monroe County; one mile west of 
Nashville, Brown County; five miles southeast of Nashville; Bryant’s Creek, 
Morgan-Monroe State Forest, Monroe County. 


These few locality records can provide no index to the abundance of this 
snake. Many others were seen but not taken; quite often a single log or rock 
would hide as many as three or four specimens. A tendency to occupy dried 
stream beds in time of draught was observed; apparently the slightly moister 
environment of such a habitat is more congenial than the tinder-dry surround- 
ing woods. 

Several specimens have well-developed series of semi-lunar spots along the 
median ventral line. Scale counts on two such specimens (from the Morgan- 


Monroe State Forest, and May’s Cave, respectively) are: ventrals 159, 149; 
caudals 44, 51; dorsals 15-15, 15-15; both male. 


HETERODON CONTORTRIX CONTORTRIX (Linnaeus) 
Two hog-nosed snakes were preserved; one taken four and a half miles 


southwest of Mooresville, Morgan County, the other DOR Indiana highway 
46, five miles northwest of Bloomington, Monroe County. 


Since 1882, when Yarrow included Indiana in the range of Heterodon 
simus on the basis of two specimens supposedly collected by Dr. R. Hay- 
mond, at Brookville, Franklin County, this species has been considered a part 
of the state’s herpetofauna. 


Dr. Blanchard examined the Haymond specimens and verified their identi- 
fication as true simus. Dr. Cochrane was kind enough to supply me with the 
scale counts and other data on these specimens (both are catalogued as 
USNM 4834), which I append here. The larger example has 25 dorsal scale 
rows, 130 ventrals, 34 caudals, 24 dorsal blotches, and the prefrontals separ- 
ated by three small scales; the smaller specimen agrees in having its pre- 
frontals separated by three small scales, and has 27 dorsal scale rows anteriorly 
and 25 rows at midbody, 132 ventrals, 38 caudals, and 26 dorsal blotches. 
There can be no doubt of the identity of these specimens. 


However, the unreserved acceptance of this species in the Indiana faunal 
list should be colored in the light of these facts: 


1. No other specimens of simus or any other Heterodon except comniortrix have pre- 
viously or subsequently been taken in Indiana. 


2. The same locality, Brookville, Franklin County, is the source of another dubious 
addition to the Indiana list, Hyla squirella (Cope, 1889: 364), which likewise 
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has never again been found in the state since the time it was originally reported. 
Similarly the same general region is also the hypothetical provenance for a 
specimen of Micrurus fulvius fulvius, stated by Hay (1892: 122) as having 
been collected in Milan County, and seen by him. 


3. Heterodon simus, Hyla squirella, and Micrurus f. fulvius would, if found in In- 
diana, require the acceptance of sharply discontinuous ranges, and would in 
each case be far beyond their currently known ranges. 


It appears to me that the bulk of the evidence militates against the 
acceptance of any one of these three species as a bona fide resident of Indi- 
ana; rather it suggests that these records rest on accidentally transposed data, 
or represent liberated or escaped specimens. 


OPHEOpRYS AESTIVUS (Linnaeus) 


Four specimens of the keeled green snake were preserved (a great many 
others were seen DOR, but were beyond preservation): Bryant’s Creek, Mor- 
gan-Monroe State Forest, Monroe County; DOR on highway 37, ten miles 
south of Bloomington, Monroe County; DOR on highway 135, 3.2 miles 
south of Nashville, Brown County; Brown County State Park. The two 


Brown County specimens have the following scale counts: 


male: ventrals 156, caudals 123, dorsals 17-17-15. 
female: ventrals 158, caudals 122, dorsals 17-17-15. 


COLUBER CONSTRICTOR CONSTRICTOR Linnaeus 


Of four racers (two adults, two juveniles) collected, two are assignable to 
this race, and two to C. c. flaviventris. The constrictor have the following lo- 
cality data: (adult) Nashville, Brown County; (juvenile) one mile south of 
Trafalgar, Johnson County. 

The Nashville specimen is black above and a dark slaty gray below, 
with an immaculate white chin and gular region. It is a male with 175 ven- 
trals, 94 caudals, and dorsal scale rows 17-15. The juvenile from near Trafal- 
gar measures 295 mm., has 178 ventrals, 90 caudals, 54 dorsal saddles, 17-15 
dorsal scale rows, and is also a male. 

Both of these specimens are exceedingly interesting in that their hemipenes 
have the enlarged “basal hooks” characteristic of flaviventris and priapus 
(Dunn and Wood, 1939). This appurtenance is in full accord with Dunn 
and Wood’s definition of a basal hook: it is more than four times as large as 
any predecessor spine in the same or any other row. In both specimens the 
basal hook is the lowest spine, and is situated immediately lateral to the 
sulcus (see Fig. 3B). 

Dunn and Wood have separated Floridian racers from the more norther- 
ly populations and have designated them as a subspecies, priapus, solely on 
the possession of the enlarged basal hook in these specimens and its absence 
in northern racers. They state that racers from New York, New Jersey, 
Pennsylvania, and Virginia have only “significantly enlarged” spines at best, 
rather than basal hooks. Ortenburger (1928: 196) says that constrictor has 


| 
| 
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three large proximal spines, although he does not report any correlation 
between geographic distribution and the size of the spines. 

The significance of the basal hooks in my two specimens is such as to 
raise some question as to the geographic variations of this character. If the 
hooks indicate some degree of affinity with flaviventris, then this relationship 
must be postulated on the basis of the hemipenis alone, for no other charac- 
ters suggest it. If, on the other hand, basal hooks occur with some degree of 
frequency in middle-western constrictor, then the entire question of the correla- 
tion of these structures with geographic dispersion should be re-examined. 


COLUBER CONSTRICTOR FLAVIVENTRIS Say 
An adult racer found DOR on Indiana highway 37, seven miles south of 


Bedford, Lawrence County, and a juvenile specimen taken two miles south- 
west of Prairietown, Vigo County, are referred to this subspecies. The adult 
is a dark blue above, and a light powdery blue below; its scale counts are: 
dorsals 17-15, ventrals 177, caudals 64 (tip of tail missing), sex female. The 
stomach contains a nestling fringillid bird. The juvenile has a total length of 
488 mm., and is dark blue above and light blue below; the scale counts are: 
dorsals 17-15, ventrals 178, caudals 88, sex male; each hemipenis has a single 


enlarged basal hook. 


ELAPHE OBSOLETA OBSOLETA (Say) 


A single large pilot black snake was collected on U. S. highway 152, one 
mile east of Metamora, Franklin County. Freshly killed it measured 6834 
inches, of which the tail, possibly incomplete, measured 1034 inches. There 
are 234 ventrals, 71 caudals; it is very dark above, with only the barest sug- 
gestion of dorsal saddles. 


Fig. 3. A. Hemipenis of Natrix sipedon pleuralis. Bryant Creek, Morgan-Monroe 
State Forest, Monroe County, Indiana. B. Hemipenis of Coluber const.ictor constrictor. 
Nashville, Brown County, Indiana. 
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NATRIX SEPTEMVITTATA (Say) 

Specimens of the queen snake were collected in Holiday Park, Indianap- 
olis, and Muscatatuck State Park. They are exceedingly common along a 
small stream in Holiday Park which empties into the White River. So far as 
I know, septemvittata is restricted in Indiana to the glaciated areas. 


NATRIX SIPEDON SIPEDON (Linnaeus) 


One large (585 mm.) female water snake from Holiday Park, Indianap- 
olis, is assigned to sipedon. This specimen has 146 ventrals, 60 caudals, 23 
scale rows at midbody; there are seven entire cross-bands on the anterior part 
of the body, and the lateral bars are wider than the interspaces which separ- 
ate them. There are 33 dorsal spots from nape to vent, and the belly spots 
are irregularly arranged. 


NATRIX SIPEDON PLEURALIS Cope 


Clay (1938: 178) defines pleuralis as extending into “southern Indiana,” 
as do also Schmidt and Davis (1941: 222); the map of the distribution of 
the races of sipedon given by these latter authors shows pleuralis occupying 
the extreme southern border of Indiana in the lower Wabash Valley and the 
southwestern counties along the Ohio River. On the basis of several speci- 
mens before me, it is apparent that pleuralis extends north into Indiana to 
Owen County (McCormick’s Creek State Park), Monroe County (Morgan- 
Monroe State Forest), and Brown County (Brown County State Park). The 
accompanying table shows the variations exhibited by 11 specimens. 


Locality Sex Dorsals Ventrals Caudals Entire Dorsal 
Bands Spots 
McCormick's Creek 
State Park 136 
McCormick’s Creek 
State Park 143 
5 mi. S.E. Nash- 
a 144 
Brown County State Park 141 
Brown County State Park 136 
Brown County State Park 141 
Morgan-Monroe State 139 
Morgan-Monroe State 142 
Morgan-Monroe State Forest 140 
Morgan-Monroe State Forest 142 
Morgan-Monroe State Forest 141 


The specimen taken five miles southeast of Nashville, and probably the 
larger specimen from McCormick’s State Park, should be considered as inter- 
gtades of sipedon x pleuralis. The majority of these specimens, when all their 
characteristics are considered, fall much closer to pleuralis than to sipedon, 
although their proximity to the latter race is evident. A large series of speci- 
mens reported by Grant (1935) from Morgan County are apparently inter- 


mediate sipedon and pleuralis in that the ventrals are lower than those of 
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Locality Sex Belly Lateral Lateral Total Tail 
Spots Spaces Bars 


Length Length 


McCormick's Creek 
State Park 2 rows equal 211 52 

McCormick's Creek 
State Park 

5 mi. S. E. Nash- 
ville, Brown Co. 

Brown County 
State Park 

Brown County 
State Park 


rows wide 369 96 
rows equal 705 185 
rows equal 219 57 


2 
2 
2 rows wide narrow 53 
Brown County 
State Park 2 rows wide narrow 56 
Morgan-Monroe 
State Forest 2 
Morgan-Monroe 
State Forest 2 
Morgan-Monroe 
State Forest 2 
Morgan-Monroe 
State Forest 
Morgan-Monroe 
State Forest 2 


rows wide narrow 70 
rows wide narrow 92 
rows wide narrow 236 65 
rows wide narrow 310 71 


rows wide narrow 383 inc. 


northern specimens, but the number of entire dorsal cross-bands ranges from 
zero to seven and averages slightly more than three. 


I have not had available to me any male sipedon from Northern Indiana 
or any of the eastern states, for comparative purposes. However, several of 
my male pleuralis possess one or two large basal hooks on their hemipenes, 
these hooks bearing about the same relationship to the other spines as the 
basal hooks previously mentioned in the case of Coluber c. constrictor (see 
Fig. 3A). The apparent intergrade from Brown County also possesses these 
hooks, but they are much smaller. It is possible that the absence or presence 
of these hooks, or their relative size, may be indicative of the races pleuralis 


and sipedon. 


NATRIX RHOMBIFERA RHOMBIFERA (Hallowell) 

A single young specimen of this water snake was taken in a minnow seine 
in Foote’s Pond, Gibson County. It is 290 mm. long, of which the tail com- 
prises 74 mm.; ventrals 140, caudals 70, dorsals 29-25, one anterior temporal, 
supralabials 8-8, infralabials 12-12, dorsal spots 32; male. 


STORERIA DEKAYI WRIGHTORUM Trapido 
On October 8 a single specimen was found under driftwood along the 
rocky banks of the White River in McCormick’s Creek State Park; the habi- 
tat was a decidedly wet one. The snake is a male; total length 288 mm., tail 
87 mm., ventrals 119, caudals 50. Other than the fact that the ventrals and 
caudals combined are two less than the lowest recorded for this race by 
Trapido (1944: 60), it agrees with his definition. 
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THAMNOPHIS SIRTALIS SIRTALIS (Linnaeus) 


Garter snakes were not found to be particularly common, except at a few 
loaclities within the Indianapolis city limits. Specimens were preserved from 
Holiday Park, Indianapolis; Bacon’s Swamp, Indianapolis (one female in this 
series, collected on April 29, contains 21 embryos averaging 8 x 13 mm.); 
five miles southeast of Nashville, Brown County (young of the year). 

Despite diligent search in many suitable localities, no specimens of Tham- 
nophis butleri or T. radix were found. 


GRAPTEMYS GEOGRAPHICA (LeSueur) 


On June 7, 1942, I observed literally hundreds of specimens of the map 
turtle in Lake Webster, Kosciusko County, and took two juveniles on float- 
ing vegetation in the middle of the lake. These specimens respectively meas- 
ure: length (straightline) 35, 32; greatest height 17, 16; width 34, 30. 
Another specimen taken in the White River, two miles north of Spencer, 
Owen County, is 54 mm. long, 50 mm. wide, and 23 mm. in its greatest 
height. Graptemys geographica appears to be statewide in its distribution; in 
addition to numerous records from the Lake and Prairie areas, it has been 
collected along the Wabash, White, and Ohio Rivers, and their immediate 
drainage valleys. No specimens are known, however, from the unglaciated 
plateau. 
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Nesting of Birds in the Marshes 
of Northwest lowa 


Maurice W. Provost* 


During duck studies in the Ruthven Area (Clay and Palo Alto counties) 
of northwest Iowa, information was gathered on the nesting of other marsh 
birds. The observations were made from March to June, 1942, mostly on 
three State-owned preserves: (1) Dewey Pasture, a 402-acre tract of upland 
blue-grass pasture with 38 small kettleholes and enclosing some shoreline 
of Mud Lake, (2) East Mud Lake Slough, a 98-acre marsh, and (3) the 
Outlet of Lost Island Lake, a 1000-acre marsh. 


Marsh bird nests probably exceed in density those of any other eco- 
logical group of birds excepting true colonies. A 13-acre kettlehole in Dewey 
Pasture contained nests of the following birds: pied-billed grebe, 4 pairs; 
black tern, 15 pairs; least bittern, 1 pair; virginia rail, 1 pair; sora, 1 pair; 
American coot, 16 pairs; redhead duck, 1 pair; prairie marsh wren, 40 pairs 
(est.); yellow-headed blackbird, 30 pairs (est.); and redwing, 4 pairs. This 
density of 8.7 nests per acre typified the small marshes of the area. 


The birds of the marsh association nested in emergent vegetation of 
waters from 6 inches to 3 feet deep. These waters were alkal.ne and rich 
in submerged vegetation, smaller floating plants, insects, and molluscs. Natural 
fluctuations in water-level constituted a major environmental factor. Inter- 
spetsion of open water and emergent vegetation varied from marsh to marsh, 
depending on the interaction of water levels and plant succession, and on the 
activities of muskrats. 


The vegetation within the nesting habitat was dominated by the following 
plant species: 


(1) Submerged vegetation 


Algae, of many genera and species 
Slender riccia, Riccia fluitans 

Slender naiad, Najas flexilis 

Sago pondweed, Potamogeton pectinatus 
Ivy-leaved duckweed, Lemna trisulca 
Coontail, Ceratophyllum demersum 


(2) Floating vegetation 
Algae, primarily Cladophoraceae 
Purple-fringed riccia, Ricciocarpus natans 
Lesser duckweed, Lemna minor 
Greater duckweed, Spirodela polyrhiza 
Dotted wolffia, Wolffia punctata 


* Research Fellow, Proj. No. 496, directed by Dr. Thos. G. Scott and Dr. Geo. 
O. Hendrickson. Iowa Agricultural Experiment Station. Journal Paper No. J-1452. 
Fish and Wildlife Service (U. S. Dept. of the Interior), Iowa State College, Iowa 
State Conservation Commission, and the Wildlife Management Institute cooperating. 
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(3) Emergent vegetation of deeper waters 
Narrow-leaved cat-iail, Typha angustifolia 
Large bur-reed, Sparganium eurycarpum 
Reed grass, Phragmites communis 
Hard-stemmed bulrush, Scirpus acutus 
Gray river bulrush, Scirpus fluviatilis 
Pale great bulrush, Scirpus heterochaetus 
Soft-stemmed bulrush, Scirpus validus 


(4) Emergent vegetation of shallower waters 
Broad-leaved cat-tail, Typha latifolia 
Blue-joint grass, Calamagrostis inexpansa 
River grass, Fluminea festucacea 
Prairie cordgrass, Spartina pectinata 
Small’s spike-rush, Eleocharis Smallii 
Water sedge, Carex aquatilis 
Awned sedge, Carex atherodes 
Lake sedge, Carex lacustris 
Inflated sedge, Carex inflata 
Sweet flag, Acorus calamus 
Rushes, Juncus spp. 


The usual zonation of emergent plants according to depth of water, soils, 
and other factors was conspicuous. 


When such factors in the local distribution of marsh nests as type of 
cover, depth of water, and density of cover are appraised individually the 
results are often confusing and even contradictory from year to year. This is 


probably because they are all aspects of a single environmental complex and 
intercompensatory in reaction to water-level. An attempt is made here to 
consider two of these factors co-ordinately (Table 1). Though inadequate to 
do this problem justice, the data will illustrate the type of analysis which may 
elucidate the situation. Conclusions drawn from one year’s observations only 
are misleading because the average water-depth in a stand of vegetation 
during a certain season is not necessarily the optimum for that plant, nor is the 
average water-depth at nests necessarily optimum for the bird. In short, two 
factors must be juxtaposed in two phases: Optimum water-depth for plant and 
optimum water-depth for nest vs average water-depth at nests and average 
water-depth in cover-type. Analysis along these lines (Table 2) reveals, for 
example, that (1) in bur-reed both coots and grebes nested in shallower water 
than average for the plant, (2) in round-stemmed bulrushes coots nested in 
deeper and grebes in shallower water than average for the plants, while 
(3) in cat-tails and lake sedge both coots and grebes nested in water deeper 
than average for the plants. This confirms the observation that, for optimum 
nesting cover, stands of bur-reeds and round-stemmed bulrushes are too thin 
in deeper water while stands of cat-tails and lake sedge are too dense in 
shallower water. It may eventually be demonstrated that coots and grebes 
“prefer” neither certain cover-types nor certain water-depths but rather cer- 
tain densities of cover regardless, within limits, of either type or water-depth. 
Low (1945, p. 51) considered proper density as the first essential of cover 
for the redhead. And it may well be that plant and water-depth correlations 
are generally such that environmental desiderata like proper interspétsion and 
water depth will prevail automatically where water-levels are such as to produce 
optimum densities of cover within the marsh. 
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TABLE 1. 


0 jones Bur-reed Bulrush Cat-tail Sedge Nest range 
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Legend 
average water-depth for plant 
Blue-winged Teal 
Mallard 
Marsh Hawk 
American Bittern 
Redhead 
Virginia Rail 
American Coot 
Florida Gallinule 
Least Bittern 
Pied-billed Grebe 
Black Tern 
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TaBLe 2.—Water-depth at nests in relation to the average water-depth where plant 
occurs, exclusive of those cases where the two coincided (cf. Table 1). 


Shallower Deeper 


(percent) (percent) 


in 


Grebes i 


Algal mats constituted an important nesting habitat within the marshes, 
particularly in the Outlet of Lost Island Lake. These were very dense and 
buoyant blankets of algae, appearing at the surface usually in early June, and 
eventually covering actes of marsh waters from shallowest to deepest (Fig. 5). 
The major plant components of these mats were algae of the Cladophora 
family: Pithophora varia, Rhizoclonium crispum, R. hieroglyphicum and R. 
hookeri, (Hayden 1943). The role of these algal mats in the ecology of 


marshes is most interesting and begs for investigation. 


The muskrat, Ondatra zibethicus, generally improved the habitat by open- 
ing up vegetation-choked areas. Its structures provided loafing, nesting, and 
brooding sites for many species of birds. Conversely, it devaluated the habitat 
by overcutting emergent cover in some instances, by attracting minks (Fig. 6), 
snapping turtles, and other predators into the nesting marshes, and possibly 
by damaging nests (Sooter 1941). 


Twenty species of birds nest regularly over water in the marshes of north- 
west Iowa. They are Eared Grebe, Colymbus nigricollis californicus (Friley 
& Hendrickson 1937); Pied-billed Grebe, Podilymbus podiceps podiceps; 
Black-crowned Night Heron, Nycticorax nycticorax hoactli (Bennett & LaMar 
1937); American Bittern, Botaurus lentiginosus; Eastern Least Bittern, [xo- 
brychus exilis exilis; Redhead, Nyroca americana (Bennett 1938, Low 1940, 
1945); Canvasback, Nyroca valisineria; Ruddy Duck, Erismatura jamaicensis 
rubida (Bennett 1938, Low 1941b); Marsh Hawk, Circus hudsonicus; King 
Rail, Rallus elegans elegans; Virginia Rail, Rallus limicola limicola; Sora, Por- 
zana carolina; Florida Gallinule, Gallinula chloropus cachinnans; American 
Coot, Fulica americana americana (Friley et al 1938, Hendrickson 1936, Sooter 
1941); Franklin’s Gull, Larus pipixcan (Low 1941a); Forster’s Tern, Sterna 
forsteri; Black Tern, Chilodonia nigra surinamensis; Prairie Marsh Wren, 
Telmatodytes palustris dissaeptus; Yellow-headed Blackbird, Xanthocephalus 
xanthocephalus; Giant Red-wing, Agelaius phoeniceus arctolegus. References 
are to published accounts of nesting in the Ruthven Area. The following are 
notes of interest on the nesting of 13 species in these same marshes. 
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1. Prep-BILLED GREBE 


Pied-billed grebes nested commonly in the local marshes. A summary of 
observations at 13 nests follows. 


Nesting site: Nest were concealed in dense vegetation in the deper water 
of marshes, ponds, and lake margins. Depth of water at nests varied from 17 
to 23 (average 19.6) inches. The greatest nest density was four in a 13-acre 
marsh. 


Nesting cover: Nests occurred in the following plant associations: 


Hard-stemmed_bulrush 6 nests 
alone 


Broad-leaved cat-tail 3 nests 
alone 


Sedge species 4 nests 
water sedge (alone) 
awned sedge (alone) 
lake sedge with bulrush 1 
inflated sedge with bulrush 


Nest materials and construction: All nests were wet, floating rafts of 


detritus, 10 to 16 inches across (Fig. 1). Most of them were buoyed up by 
a foundation of green-cut hard-stemmed bulrush; one had a foundation of 
green-cut natrow-leaved cat-tail, and a few were without apparent floats. The 
eggs were never more than 2 inches above water and in early nests frequently 
were immersed. 


Egg-laying: Of the 13 completed clutches observed, 4 each had 5, 6, and 
7 eggs, and 1 had 8 eggs (average 6.1). The following dates for laying of 
first egg were obtained. May 6, 12, 13, 21, 26, and 28. The peak of nest 
establishment came about May 20, indicating a hatching peak about June 14. 


Chicks: Newly-hatched grebe chicks often floated much like small turtles 
—entirely horizontal, with wings and legs outstretched at the sides (Fig. 1). 
Their peeps were exceedingly shrill. They were expert divers, though they tired 


after 2 or 3 dives. 


2. BLACK-CROWNED NIGHT HERON 


In the Outlet of Lost Island Lake there has been for some years a marsh- 
nesting colony of black-crowned night herons (Bennett & LaMar, 1937). Con- 
servation Officer B. I. Severson and the author visited this colony twice in 
the spring of 1942. It occupied about 1.5 acres of a 10-acre reed consociation 
at the southern end of the large slough and 361 yards from the nearest land. 
The nests were 3 to 10 yards apart, in thin reeds, over 16 to 30 inches of 
water. The estimated 150 nests were chimney-like structures built entirely of 
reeds, flaring to a width of about 16 inches at the top, and rising 10 to 24 


inches above the water. 


38 489 
with lake sedge nests 
with river bulrush ................................1 nest 
es, 
ind 
ind 
5). 
ora 
R. 
of 
ind 
tat 
bly 
h- 
ley 
Ps; 
ar 
x0- 
40, 
ing 
or- 
an 
ter 
rnd 
en, 
lus 
ces 
are 


490 THE AMERICAN MIDLAND NATURALIST [Vol. 38 


On May 19, eggs and young were counted at 67 nests. Twenty-four (36 
percent) of the nests had at least one hatched young: 


none hatched 
none hatched 
4 with 12 young (28 percent hatch) 
14 with 36 young (22 percent hatch) 
6 with 22 young (63 percent hatch) 


The average clutch was of 4 eggs. The total hatch at this date was 28 per- 
cent and a hatching peak was indicated for sometime about May 30. The larger 
clutches were apparently the earliest laid. Some nests held young of uniform 
size, others of unequal sizes. The largest young were about 18 days old. 
Among the 300 or so adult birds at the colony less than 20 were in the brown- 
streaked plumage. 


The colony was reinspected on June 9. There was much activity about 
the nests, the parents leaving them more reluctantly than formerly. Many 
adults were loafing or foraging on the floating algal mats now surrounding 


Fig. 1.—Nest, eggs, and chicks of pied-billed grebe. Pond in Dewey Pasture, Clay 
County, Iowa. June 15, 1942. Note characteristic “turtle” position of chick in middle 
foreground. 

Fig. 2.—Nest of Florida gallinule in lake sedge and cat-tail. Oppedahl Tract, Palo 

Alto County, Iowa. May 26, 1942. Note wide variety of egg sizes and shapes. 
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the colony. Fully one-fourth of the nests held young 3 to 4 weeks old and large 
enough to walk off the nest. Only a few nests still contained eggs. The 
nests were quite weakened and misshapened from the wear of the past three 
weeks. However high the nests, the young reached the water with ease. They 
floundered about, got well soaked, but seemed no worse for the experience; 
after a while many dripping-wet young were back in their nests and closely 
huddled. There was little food evident about the nests. Several young were 
made to regurgitate their meals. The food had been invariably fish, mostly 
unidentifiable minnows, with some carp and bullheads up to 6 inches long. 
The young eagerly ate this food when refed to them. A mink den (Fig. 6) 
on an old muskrat-house 150 yards from the colony contained among other 
prey the remains of a 3-week old night heron. Blackbirds and Forster’s terns 
often mobbed and harrassed night herons, but there were no indications of 
protracted or vicious antagonism. A Forster’s Tern colony of similar size 
bordered on the night heron colony. 


In brief, these observations contrasted with Bennett and LaMar’s (1937) 
published account of the same colony five years previously as follows: 


Size of colony larger, 150 nests vs. 31 

Extent of colony smaller, 1!/2 acres vs. 5 
Nest density much greater, 100 vs. 6 per acre 
Cover type different, reed vs. bulrush 

Nest materials different, reed vs. bulrush 

Nest construction 

Average clutch size 

Distance from land greater, 360 yards vs. 109 
Hatching date much earlier, May 9 vs. July 8 


This disparity of two months in hatching date suggests that the colony 
discovered and described in 1937 may have been a renesting colony following 
catastrophic loss of earlier nests. Roberts (1936, p. 184) relates how night 
herons raised in marsh nests nested the following year in trees because high 
water made emergent cover in the marsh unavailable. The Ruthven colony may 
be an example of the reverse situation. 


3. AMERICAN BITTERN 


The American bittera nested in fair numbers throughout the area. Five 
nests were investigated in Dewey Pasture (402 acres). They were reed and 
sedge platforms raised from 2 to 6 inchc. above water 8 to 13 inches deep and 
built among bulrushes and bur-reeds at the edges of ponds. Two clutches were 
of 4 eggs and three of 5. Incubation began from the first week of May to the 
first week of June. One nest of 5 eggs established May 8 hatched on June 11. 


In a bird as solitary and unsocial as the American bittern it was surprising 
to find three nests within 40 yards in a 1/:-acre pond. These were discovered on 
June 6, and on June 15 a bird was flushed from each of the three nests. The 
clutches were completed within a few days of one another—June 5, 7, and 8. 
The pond was grown to dense hard-stemmed bulrush and large bur-reed except 
for a small patch of open water at its center. The nests were 6 to 8 yards 
from this center, in water from 9 to 13 inches deep. This nesting density is 
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far in excess of what Bent (1926) considered an exception to the usual 
solitary nesting, viz. five nests in a half-mile square slough. } 


4. EASTERN LEAsT BITTERN 


Least bitterns were not rare in the Ruthven Area. Few large sloughs or 
ponds, especially if there were dense islands of bulrush or cat-tail, did not 
contain one or more nesting pairs. The birds are so secretive, however, that 
they are easily overlooked. Only once was a bird flushed from its nest, and 
that, strangely enough, was before laying had begun. 


Two least bittern nests were inspected closely. The first was built in dense 
hard-stemmed bulrush over water 20 inches deep. The nest was a chimney- 
like structure of dried bulrush, rising one foot above the water, and resembling 
the black-crowned night heron nests described above. The fifth and last egg 
was laid on June 9. The second nest was a shallow platform of rushes sup- 
ported by bur-reeds and a barbed-wire fence, in dense bur-reeds, and 14 inches ' 
above water 16 inches deep. It held 4 eggs when last visited on June 15. 


Fig. 3.—Nest of Forster's tern on algal mat. Outlet of Lost Island Lake, 
Clay County, Iowa. June 9, 1942. 


Fig. 4.—Nest of black tern. Pond in Dewey Pasture, Clay County, Iowa. June 
6, 1942. This nest was better constructed than the average. 
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5. Marsh Hawk 
ual The nesting of one pair of marsh hawks was watched sporadically. From 
April 8 to 21 courtship flights of the pair were observed over the fen where 
the nesting was begun a month later. The pair’s first nest was built in a small 
island of reeds surrounded by lake sedge. The platform of dry sedges and 
or grasses was raised 5 inches above 5 inches of water. It held 2 eggs on May 12 
rot and 4 on May 15. On May 21 it was found partially destroyed by a rise in 
hat the water-level and the eggs were scattered in the water. On June 12 the pair’s 
att second nest was found 200 yards from the first. It resembled the first nest in 


every respect of construction and situation, but it was built over even deeper 
water—7 inches. It contained 6 eggs. The fate of this renesting attempt was 
not ascertained. 


2 6. VIRGINIA RAIL 

Ip- This and the sora are the common nesting rails of the Ruthven Area 
es marshes. The king rail is far less common and haunts the fens and creek- 


borders of inlets and outlets to marshes rather than the marshes themselves. 
Judging by the calls of the birds, the Virginia rail outnumbered the sora in 
1942. Two Virginia rail nests were found, both in solid lake sedge and very 
well concealed. They were on clumps of lake sedge, compactly built of the 
same material, and partly roofed over. When found on June 4, the eggs were 
4 inches above 13 inches of water; four days later the water had risen 2 
inches and the eggs were but 2 inches above it. There would seem to be no 
mechanical accommodation for fluctuation in water-levels, as is found in coot 
and gallinule nests. Low (1945) has shown that nests in lake sedge are less 
free to adjust to changes in water-levels than nests built in bulrushes, cat-tails, 
ot reeds. Walkinshaw (1937) found that many Virginia rail nests are lost 
by flooding and that the birds add material to the nest to raise the eggs 
when waters are rising swiftly. The two nests above described were 20 and 28 
yards respectively, from open water. Both completed clutches were of 9 eggs. 
There was no sign of approaching hatching when last visited on June 12. 


The finding of these two rail nests followed intense search after the birds 
had been flushed some distance from their nests. The incubating birds sneaked 
off the nests at the observer’s approach and were never seen at the nests. 
They usually remained close by, however, calling once in a while or splashing 
the water to attract attention away from the nests. 


7. FLormaA GALLINULE 


Florida gallinules were not numerous in the Ruthven Area in 1942. One 
nest only was located, but it afforded a fairly complete history. It was in 
mixed lake sedge and cat-tail, 27 yards from open water and poorly concealed. 
It was made of bur-reed and cat-tail, and in construction was much like a 
coot’s nest. It had no discernible lining, but was partly roofed over. Though the 
depth of water under it fluctuated 9 inches during the period of observation, 
the eggs were always from 2 to 3 inches above the water-level. The nest was 
buoyant enough to accommodate itself to water fluctuation. 


& 


494 THE AMERICAN MiIpLAND NATURALIST [Vol. 38 


The complete clutch of 11 eggs was unique in that every egg was of a dif. 
ferent size and shape (Fig. 2), the largest being easily half again as long as 
the smallest. The first egg was laid on May 16 and the last on May 26, indi- 
cating a rate of one per day. Hatching began sometime between June 9 and 
12, during which period 7 eggs were hatched. On the 14th there were still 3 
unhatched but pipped eggs in the nest. If the incubation period is 21 days, it 
did not start until the 4th egg had been laid. Early incubation, therefore, is 
probably erratic and discontinuous, as in the coot. 


Figs. 5, 6.—5, Nests of Forster's terns on algal mat in cat-tail marsh. Outlet of Lost 
Island Lake, Clay County, Iowa. June 9, 1942. 6, Mink den in muskrat house in 
middle of reed-cat-tail-bulrush marsh. Water 28 inches deep. Prey at den: 3 For- 
ster's te:ns, | coot, | Florida gallinule, and 1 young black-crowned night heron. Note 
tern wings partly in den opening, and large accumulation of mink scats on the top of 


the house. Outlet of Lost Island Lake, Clay County, Iowa. June 9, 1942. 
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8. AMERICAN CooT 


Coots were conspicuous on all of the area’s ponds, lakes, and marshes. 
Their gregariousness, so prevalent at other times of the year, was hardly 
forsaken in the breeding season. 


Seasonal progress 
influx of migrants into the area 
general movement to nesting marshes 
establishment of territories and courting 
breeding birds established 
first signs of nest construction 
earliest ascertained first egg 
..peak of egg laying 
peak of hatching 


Highest nest densities: The highest nest densities were found in the two 
largest kettleholes in Dewey Pasture: 


16 nests in 13 acres 1.2 nests per acre 
11 nests in 11 acres or 1.0 nests per acre 


These densities, on small ponds, are less than known to occur on the larger 
marshes of the Ruthven Area under optimum conditions, e.g. 2.1 nests per 
acre on Mud Lake in 1932 (Friley et al 1938) and 1.5 nests per acre on Dan 
Green’s Slough in 1937 (Sooter 1941). 


Nesting cover: Emergent species used for nesting cover were, in order of 
frequency: hard-stemmed bulrush, lake sedge, bur-reed, pale bulrush, and cat- 
tail. These emergents occurred in about the same order of prevalence, so that 
they were not necessarily selectively chosen by the coots. Number of nests in 
the plant associations was as follows: 


Hard stemmed bulrush 
alone 
with bur-reed 


Lake sedge 
alone 
with pale bulrush 
with other emergents 


Large bur-reed 
alone 


Pale bulrush 


alone 


Broad-leaved cat-tail 
alone 
with bur-reed 
with other emergents 
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with hard-stemmed bulrush ..................7 nests 
with other emergents .......................-...4 nests 
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with bur-reed nests 
with other emergents ............................1 nest 
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Other emergents, alone 3 nests 
awned sedge 
rush species 


Other emergents, in association 9 nests 
Small’s spike-rush 
awned sedge 
inflated sedge 
river bulrush 
river grass 
sweet flag 


Distance from open water: This distance varied from none to 140 yards, 
with an average of 10.8 yards. Distribution was as follows: 


0 to 25 nests 21 to 25 yards nests 
6 to 26 to 50 yards nest 
I] to 5 nests 51 to 100 yards nest 
16 to 3 nests over 100 yards nest 


Sooter (1941) found the average distance from open water of 451 coot nests 
on Dan Green’s Slough (in 1936 and 1937) to be 17.7 yards. On such 
larger bodies of water, wind and wave action may force the birds to nest 
farther away from open water. 


Depth of water at nest: The average depth of water under the coot nests 
varied from 13 to 31 inches, with an average of 20.7 inches. In 1942 the limit 
of emergent growth was at approximately 26 inches, so that the average 
depth of water at the nests was an expression of proximity to open water. 
Several of the nests were virtually in open water. Nests in deepest water were 
in bur-reed, averaging 27.7 inches; nests in shallowest water were in cat-tail, 
averaging 15.5 inches. The average on Dan Green’s Slough in 1937 (Sooter 
1941) was 25.7 inches. 


Concealment of nests: Unlike pied-billed grebes, which nested in similar 
cover and in water of about the same depth, coots were not particular in 
concealing their nests. Concealment was judged as follows: excellent—none; 
good—10 nests; fair—11 nests; and poor—26 nests. 


Nest construction: The nests were semi-floating piles of cut emergent vege- 
tation, slightly hollowed to hold eggs, and usually with a makeshift ramp 
from water to eggs. A lining of dried sedge leaves was found in 36 of the 
nests. Of the 11 nests without distinct lining, mostly late nests, 7 contained 
the flat leaves of either sedge or cat-tail in their bulk construction. The eggs 
rested from 1 to 5 inches above water, with an average of 2.6 inches. The dis- 
tribution in this respect was as follows: 


1 inch 4 inches .... ... 6 nests 
2 inches ... ve 5 inches 
3 inches nests 


Nest materials: Nests were constructed of plant materials occurring in the 
vicinity. Plants used for bulk construction were: 


Hard-stemmed_ bulrush 25 nests 


. 7 nests 
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15 nests 
3 nests 


Large bur-reed 
alone 
with hard-stemmed bulrush 
with other emergents 


Pale bulrush 


Other eme rgents, 
broad-leaved 
lake sedge 


Other emergents, in association 
broad-leaved cat-tail 
lake sedge 
river bulrush 
awned sedge 


The more buoyant round-stemmed bulrushes and bur-reed were greatly favored 
for bulk nest material. Lake sedge, although the major nesting cover at 15 
nests, was used sparingly in the construction of 4 nests and exclusively but 
once. These latter nests were located where this sedge constituted almost the 
only available material within many yards. Sedges and grasses, which obviously 
were not buoyant enough for bulk material, were, however, used almost ex- 
clusively for nest lining. 


Clutch sizes: The thirty-seven completed clutches observed contained from 
6 to 14 eggs, the average being 8.8 eggs. Sooter’s (1941) average for several 
hundred clutches was 6.08 in 1936 and 7.92 in 1937; during the first half of 
the 1937 season, however, the average clutch was of 8.6 eggs. Friley et al 
(1938) found the mean number for 67 nests to lie between 6 and 7 per 
clutch. Both the latter reports covered early and late clutches. The distribution 
of sizes in 1942, all early nests, was as follows: 


nests 
nests 
nests 
nests 


Laying dates: The date of laying of first egg was determined in the case 
of 20 nests. It extended from May 1 to May 22. The majority of clutches 
were begun between May 2 and 8, with a peak about May 5. 


Incubation: Sooter (1941) stated that incubation usually started with the 
laying of the first egg so that eggs hatched generally in the order in which 
they were laid; he also stated that incubation of early clutches started one or 
two days late. Friley et al (1938) found that hatching required approximately 
as many days as there were eggs in the nest,—implying the same conclusion 
as Sooter. Definite information on this subject was gained from the following 
five successful nestings: 
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No. 11—Hatching not yet begun 21 days after laying of last egg in clutch of 10; 
incubation must not have started until after the laying of the last egg. 


No. 12—Clutch of 10 eggs hatched in less than 7 days; incubation must have started 
after the laying of the 4th egg. 


No. 15—Clutch of 6 eggs hatched within 3 days; incubation must have started 
after the laying of the 3rd egg. 


No. 22—First hatching occurred 21 days after laying of the last egg in a clutch of 
6; incubation began after the laying of the last egg. 


No. 28—13 eggs hatched over a period of 13 days, at the observed rate of 0, 1, 2, 
or 3 per day; incubation started with the laying of the first egg but was 
discontinuous during the laying period. 


It would then seem that, in early nests at least, incubation begins anytime 
between the laying of the first and the last egg in a clutch, and that it is very 
likely erratic and discontinuous where it occurrs during the egg laying period. 


Nest hazards: In the nesting marshes under study the maximum fluctua- 
tion of water levels where coot nests occurred was 3 inches between May 1 and 
June 15. This slight fluctuation had no noticeable effect on nesting. On the 
other hand, wave-action destroyed some clutches. After such catastrophes the 
coots often started new clutches in the same nests, repaired. Well-built nests 
were observed to withstand the lashing of 6-inch waves. Sooter (1941) has 
pointed out that when well-anchored to the vegetation coots nests withstand 
wave-action better but water-level fluctuation not as well. 


9. ForSTER’s TERN 


The great majority of Forster’s terns in the Ruthven Area nested in the 
Outlet of Lost Island Lake. Information on their nesting was gathered almost 
entirely from two explorations of this slough, again with the assistance of 
Conservation Officer B. I. Severson. 


On May 19 the slough was thoroughly explored by boat. Though the 
Forster’s tern is supposedly not a colonial nester (Bend 1921), the nests 
found were in a fairly circumscribed area of 4 acres,—the entire marsh being 
1000 acres. Here, in thinly scattered reeds, were many muskrat houses and 
feeding platforms seemingly deserted. Most of the 30 odd tern nests were on 
these structures. Two muskrat houses held four nests each. The rat-house 
nests were merely slight cups in the house structure with very little added; a 
few had linings of shredded leaves. The non rat-house nests showed better 
construction (Fig. 3), necessarily. They were semi-floating cones of cut reed 
stalks raised 3 to 5 inches above the water and hollowed out to hold eggs. 
Clutches were counted in 18 nests, as follows: 


Establishment of nests was therefore still under way, probably having begun 
about May 10 since these early nests hatched starting June 6 (see below). 
Isolated nests elsewhere in the slough were rare. 
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On June 9 this colony was revisited. It had increased to an estimated 
150 nests, all within the same area. A new type of nest was now in the 
majority,—a type not mentioned by Bent (1921) who, as evidence of the bird’s 
adaptability, describes a great variety of nest locations. These later, and much 
more numerous, nests were built on floating algal mats which had not yet 
appeared on May 19 when most nests were on muskrat houses. They were 
conical mounds of plant detritus about a foot in diameter surmounted by a 
dry nest of dead rushes and cat-tails, with a cup 4 inches across and 1/4 inch 
deep to hold the eggs. A mat 25 feet square might hold 5 to 8 nests (Fig. 5). 
Not one of these algal mat nests held hatched young on this date (June 9). 
Many of the earlier (muskrat house) nests, however, held newly-hatched 
young. If their down was dry, these chicks usually walked toward or into 
the water at the intruders’ approach. Of the 25 or so chicks seen, none were 
over a day or two old. The parents showed more anxiety over their young 
than over their eggs, great as that was. 


One large muskrat house near the center of the colony was occupied by 
a mink. On it were found, among other prey (black-crowned night heron, 
Florida gallinule, American coot) three freshly-killed Forster’s tern adults 
(Fig. 6). The mink probably killed these on their nests. A nearby rat-house 
which on May 19 held 4 tern nests now contained but one; and not far away 
was an algal mat with 6 tern nests, every one of them empty. The mink could 
probably not have established itself so far from land (300 yards of water 2 
to 3 feet deep) without algal mats to use as stepping-stones across the marsh. 


Black tern nests, very common in the slough, were scarce within the 
Forster’s tern colony, occurring sparingly only about the edges. 


10. BLAck TERN 


As nesting birds, black terns were distributed more widely through the 
Ruthven Area than Forster’s terns. When a man approached a marsh where 
they nested, there resulted an immediate clamor. Even when 200 feet away 
from the water, the birds would straggle toward the intruder and some would 
scoop low over him, screaming. This, however, was a mild demonstration 
compared with the commotion when one was amid the nests. The first nest 
of the season was found on May 26, two weeks later than the first Forster’s 
tern nests. The black terns arrived in the Area (May 5) 20 days later than the 
Forster’s terns (April 16). 


By June 4, black tern nesting was well under way. Most nests were in 
larger ponds and marshes. One 13-acre kettlehole in Dewey Pasture contained 
15 nests, more or less clustered at the edge of the rushes and bur-reed in one 
corner, over deep water. The average black tern nest was somewhat of an 
apology for a nest (Fig. 4), with the eggs resting almost in water and buoyed 
up by a mere bunch of wet plant remains floating on an algal or other mat. 
Many were built on remains of muskrat activity such as crumbling houses, 
feeding platforms, and even bunches of green cuttings. One tern used a 
coot nest from which the last chick had been gone only 6 days. Few nests 
were found on water less than 2 feet deep. The average clutch was of 3 eggs; 
none were of 4, and only a few (likely incomplete) of 1 or 2. 
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Isolated nests on small ponds were frequent. On the larger ponds and 
marshes the black tern nests were well scattered but more or less in clusters. 
Thus on the 1000-acre Outlet of Lost Island Lake the nests were not con- 
centrated in one large colony, as were the Forster’s tern nests, but occurred 
rather in many well-scattered groups of 10 to 20 nests, interspersed with iso- 
lated nests. These nests were generally small cones of plant detritus with a 
shallow depression lined with a few cat-tail or bur-reed leaves, holding the 2 
or 3 eggs. They resembled Forster’s tern nests in a general way—being 
similarly built and on algal mats—but were considerably smaller and shabbier 
(compare Fig. 3 and Fig. 4). Every nest was vociferously defended. Hatching 
had not yet begun by mid-June when the observer left the area. 


11. MArsH WREN 


One of the most conspicuous small birds nesting throughout the marshes 
of the area was this long-billed marsh wren. It was considerably more common 
than the short-billed species which, instead of haunting the marshes, was 
restricted to the sedgy and grassy edges of water areas. Seasonal activities 
of the prairie marsh wrens in 1942 were as follows: 


May 4—arrival of the wrens in the area. 
May 9—the marshes now full of these wrens. 


May 21—small groups of male (>) “dummy” nests occurring everywhere in the 
marshes. 


May 29—now hundreds of wren nests in the marshes; none with eggs yet. 

June 8—eggs found for the first time; egg-laying began probably about June |. 
June 12—many more clutches found by this date. 

June 15—last observations; hatching not yet begun. 


Most of the nests were woven of lake sedge, with cat-tail down for lining. 
Some were woven of cat-tail leaves, but these were not as numerous, even in 
cat-tail growths. Lake sedge was obviously greatly favored for weaving. During 
construction, the inside of all nests was very moist. The most nests found in 
one cluster was four; generally there were two or three. The average clutch 


was of 5 eggs. 


12. YELLOW-HEADED BLACKBIRD 


Many hundreds of yellow-headed blackbird nests were encountered in 
the marshes of the area. Contrary to red-wing nests, all were within the 
marshes and not a single one built over dry land or on other than emergent 
marsh vegetation. The nests were generally in groups of 3 to 6, showing thus 
an incipient trend in the direction of colonial nesting. The history of the 
breeding season follows: 


April 5—arrival of the males; they went at once into the marshes. 

April 22—males now all over the marshes, with territories apparently established; 
no flocks or roosts (as in red-wing) were observed. 

May 1—arrival of females in the marshes, 25 days after the males; the males 
now singing more vigorously, though they were noisy from the moment 
of their arrival. 
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May 10—nest construction everywhere well under way, but no eggs yet found. 
May 21—most of the clutches completed. 
May 27—first observed hatch. 


June 9—thousands of young in marshes, raising a clamor. 


In one 10-acre pond in Dewey Pasture, at least 30 yellow-headed blackbird 
nests were noted on May 12. All were at the same stage of construction. The 
wicker basket, of cat-tail and other leaves, was completed and woven about 
10 to 40 dry stems of pale bulrush. The cups of the nests were thick and from 
4 to 6 inches deep. The weaving was done with wet materials and left to 
dry. None of the nests held either lining or eggs; these came within a few days. 


A probable reason for the extreme depth of these nests was found Iate in 
the season after the young had hatched. All the early nests, though appearing 
very sturdy when first built, were nevertheless anchored to dead cat-tail and 
rush stalks from the previous season’s growth. By the time the young were 
ready to leave the nest, these nests were generally misshapened, tilted and 
otherwise battered, due primarily to the weakening, by rot, of their supports. 
Because of their bulk and depth, however, such nests could still hold young 
when tilted almost 90 degrees. Such apparently demolished nests were seen 
often containing four healthy and large young birds. Sometimes the nest 
cavity actually was under water,—whereupon the clinging, unharmed young, 
straddled what was left of the large nest mass. 


A different nest support was noted after June 2 in the cat-tail marshes 
of Mud Lake. Those nests attached to old (dead) growth were advanced as 
other nests in the area, hatching being well under way. Those attached to this 
year’s cat-tail growth were, necessarily, late nests with 0, 1, and 2 eggs only. 
This use of new growth exclusively for late nesting, or possibly renesting, 
constituted a fine example of a seasonal availability phenomenon and paralleled 
the case noted above for the Forster’s tern. 


The majority of the yellow-headed blackbird clutches were of 4 eggs. Only 
2 nests were found with 5 eggs. The young grew fast and left the nest early. 
Many fell into the water but had no trouble extricating themselves. Their 
clinging powers are remarkable. Barely-fledged young were commonly seen 
clinging, with widespread legs, to separate bulrushes. One picked up from the 
water had clinging to one foot a mass of debris many times the bird’s own 
bulk. This great grasping power may be correlated to the above-described easy 
and early demise of the nest. 


Unlike the red-wing, yellow-headed blackbirds seemed never to be much 
concerned about their nests or eggs or even their early young. Once their 
young were ready to leave the nest, the mothers at last showed concern 
for them. 


13. GIANT RED-WING 


The red-wing was not _as numerous as a nesting bird in the marshes of the 
Ruthven Area as its gaudy yellow-headed cousin. Its nesting habits were 
markedly different. The red-wing’s breeding schedule was about as follows: 
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April 16—males and females still flocking separately, although territories seem well 
established by the males. 


April 30—first beginning of a nest found; females still flocking about; toward eve- 
ning particularly the females leave the marshes in the possession of the 
singing males while they fly about and roost in unisexual flocks of up 


to 300 birds. 


May 30—majority of clutches just completed, a week or more later than the 
yellow-headed blackbirds. 


June 3—first observed hatch. 


In a region such as this, with emergent aquatic vegetation so wide- 
spread, it was significant that the majority of red-wing nests were found in 
shrubby or tree growth. Most of the nests found were from 2 to 4 feet 
above the ground in such bushes as Symphoricarpos and Rosa, and in sand- 
bar willows. One nest in willows was 8 feet above the ground. Cow-bird 
parasitism was found in red-wings but never in yellow-headed blackbirds. Later 
nests were more generally constructed in the marshes, in the orthodox manner. 
It may be that most shrub or tree nests are started earlier when marsh vege- 
tation is not ready to accommodate the type of nest built by red-wings. In 
other words, the hormonal season may be earlier than the floral season. Another 
year may see a different situation in this respect. 


All completed clutches were of 4 eggs, none of 5 were found. Until 


hatching time, the male vigorously defended the nest against any and all 
intruders. The females showed concern only over their young. 
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A Common-Cat Skull with Supernumerary 
Premolar Teeth* 


Joyce Van Eaton 


The skull was one of several prepared from locally collected cats for 
student study in comparative-anatomy laboratories. The date of its col- 
lection was not recorded. The skull appears to be that of a mature animal; 
it is about 92 mm. long (measured in a straight line) and has well-ankylosed 
sutures. The extra teeth are a pair of upper and a pair of lower small and 
simple denticles situated close behind the respective upper and lower canines 
(see Fig. 1). 


In a cursorary review of the literature, in which several texts on compara- 
tive anatomy, Biological Abstracts, and the Zoological Record for the years 
1905 to 1940 inclusive were examined, no references to the o.currence of 
supernumerary teeth in cats were discovered. Among the many reports con- 
cerning the presence of extra teeth of various types in sundry kinds of 
mammals, perhaps the ones of greatest interest in this connection are some 
records of extra premolars in roe (Virchow 1940) and in siamangs and man 
(Mijsberg 1931), an account of supernumerary teeth in bears (Hall 1928), 
and an extensive summary (Howell 1940) on supernumerary teeth in wild 
animals. 


The writer is indebted to Prof. W. Lee Stevens (Visual Instruction Spe- 
cialist, Oklahoma Agricultural and Mechanical College) who made the 
photograph. 
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Panicum commonsianum and Its 
Midland Representative* 


Richard W. Pohl 


Panicum commonsianum Ashe, a plant of the coastal sands from Massa- 
chusetts to Florida, is a member of the Columbianum Group of species, char- 
acterized by Hitchcock (1935, p. 640) as having stiff culms, appressed- 
pubescent to crisp-puberulent culms and sheaths, and short ligules. Since ligules 
in some members of this group may vary from less than one millimeter to 
three or four millimeters long on different leaves of the same culm, this 
character is not of value in delimiting a coherent group of species. A much 
better character, emphasized by Shinners (1944) is the presence of long and 
short hairs intermixed on at least some of the sheaths and internodes. As de- 
fined by this character, the Columbianum Group includes P. meridionale 
Ashe, and also the plant of the interior of the United States which has passed 
mistakenly as P. villosissimum Nash, P. scoparioides Ashe, and P. pseudo- 
pubescens Nash, and which has lately been denominated as P. euchlamydeum 
Shinners. 


Panicum “euchlamydeum” is at its inland extreme, a handsome and easily 
recognized plant. It is characterized by the possession of double vestiture on 
sheaths, undersurfaces of leaf blades and internodes. The upper surfaces of 
the blades are glabrous except for a few long trichomes near the base and 
along the margin. This is the plant described by Deam (1929) as P. pseudo- 
pubescens. It is not P. pseudopubescens Nash, the type of which has been 
examined, and which proved to be a member of the Lanuginosum Group, 
having a single type of pubescence on sheaths and culms, ovoid-cylindrical 
panicles, and leaf blades with the upper surfaces rather uniformly appressed- 
pilose. The type of P. villosissimum is also a member of the Lanuginosum 
Group, and belongs to the species treated under this name by Hitchcock. 


Unfortunately, inland P. “euchlamydeum” is not morphologically separable 
from the coastal P. commonsianum except by the much heavier pubescence of 
the inland population. The close resemblance of these two was brought to our 
attention by a series of plants from the sand plains and beaches of Presque 
Isle, Erie County, Pennsylvania. The Presque Isle plants, while usually having 
more appressed and somewhat sparser pubescence than specimens of P. “euch- 
lamydeum” from Wisconsin and Indiana, resemble the latter in all essential 
morphological characteristics. In turn, these Presque Isle specimens approach 
more pilose examples of P. commonsianum from the Atlantic Coast (E.G.: 
J. M. Fogg, Jr. 1728, and Mildred T. Travis 427, both from Sussex Co., 


Delaware; in Herbarium of the University of Pennsylvania). 


Detailed measuremens of a series of vernal specimens of P. “euchlamy- 
* This work was done while the author held a pre-doctoral fellowship under the 
National Research Council. 
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deum” from Wisconsin, Illinois, northern Indiana and Ohio, of the inter- 
mediates from Presque Isle, and of P. commonsianum from New Jersey and 
Delaware, summarized in Table 1, failed to provide any clear-cut means of 
distinguishing these groups of plants specifically. A significant degree of over- 
lap will be noted in most of the measurements. In addition, the midland and 
coastal plants resemble each other strikingly in habitat preference, in habit, 
in the type of vestiture of the upper and lower surfaces of the leaf blades, 
and in the occasional production of vertical rhizomes when the plants become 
buried in sand. In consequence of these observations, I am forced to conclude 
that Panicum “euchlamydeum” is not specifically separable from P. com- 
monsianum and is better regarded as the midland variety of the latter species. 
As such, it becomes: 


Panicum commonsianum Ashe, var. euchlamydeum  (Shinners) 
Comb. Nov. 
P. euchlamydeum Shinners, Am. Midl. Nat. 32:170 (1944). 


Fig. 1—Range of Panicum commonsianum, var. euchlamydeum. 


The range of P. commonsianum, var. euchlamydeum (see Fig. 1) includes 
the sand plain country of central and western Wisconsin, and Burnett County, 
Wisconsin—areas, which as shown by McLaughlin (1932), contain many 
plants of Atlantic Coastal Plain origin. The remainder of the range of this 
variety follows the shores of the Great Lakes or old glacial drainage channels 
rather closely, in northern Illinois, northern Indiana, northwestern Ohio, and 
Presque Isle, Pennsylvania. In all, this range parallels rather closely the 
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northern range of Xyris torta as figured by McLaughlin, p. 342, or the interior 
range of Gerardia paupercula and its var. borealis given by Pennell (1935). 
Both of these species are regarded as post-pleistocene migrants into the Mid- 
west from the Atlantic Coastal Plain. It would appear probable, from its 
range and from its close relationship to a coastal species, that P. common- 
sianum, var. euchlamydeum is a post-pleistocene derivative of P. common- 
sianum, which entered the interior during the recession of the Wisconsin Ice 
Sheet. The migrating populations of this species, like those of other Coastal 
Plain plants which entered the interior during the recession of the Pleistocene 
glaciers, must have been rather small, because of the restriction of suitable 
habitats. Under these conditions, the chance occurrence of a small population 
of a more pubescent variant of P. commonsianum near the portal of the 
migration route could account for the more pubescent character of the present 
inland population. 


There is no evidence of any contact between the interior population around 
the Great Lakes and in Wisconsin, and the Atlantic Coast population at 
the present time. It seems better, therefore, to denominate as var. euchlamy- 
deum all of the inland population, including the usually less pubescent plants 
from Presque Isle, and to retain the coastal population as typical P. com- 
monsianum. 


I wish to thank the curators of the Herbaria of the University of Wiscon- 
sin, University of Michigan, Cornell University, The Philadelphia Botanical 
Club, New York Botanical Garden and Gray Herbarium for the loan of 
specimens used in this study. 


TABLE 1. 


P. commonsianum, var. P 


commonsianum 
euchlamydeum 


Character 


Wis., Ill., Ind., Presque Isle, N. J. and Del. 
Ohio (Range of Pa. (Range of (Range of 
22 specimens) 5 specimens) 24 specimens) 


Height of plant 26-59 cm. 37 q 22-50 cm. 


Midculm leaf blades 


1-2.7 mm. 


‘0- 3 mm. 


4.5-8 cm. 
4-8 cm. 


Pubescence of midculm sheaths 
length of longer hairs 1.5-3.2 mm. | 0.7-2.2 mm. 


Amount of pubescence copious to mod- | moderate  ap- moderate to very 
erate spreading | pressed pilosity; | s parse pilosity 
pilosity; abund- | moderate puber- | and puberulence 
ant puberulence | ulence 


I 
I 
5-9 cm. 6-7.5 cm. 4-9 cm. 
4-9 mm. 5-8 mm. 4-7 mm. 
. 
engt 2.0-2.7 mm. 2.5-2.8 mm. 2 
0.9-1.3 mm. 1.1-1.2 mm. 7 
Primary 
4-7 cm. -7 cm. 
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BOOK REVIEWS 


FRAGMENTS OF ENTomotocicaL History, Pts. I and II. By Herbert Osborn. The 
Spahr and Glenn Co., Columbus, Ohio. 1937, 1946. Pt. I: viit-394 pp., frontis- 


piece, 47 plates; Pt. II: viiit+232 pp., frontispiece, 36 plates, portraits and illus- 
trations. Pt. I, $5.00. Pt. II, $2.75. Pts. I & II comb., $7.50. 


A second part of Herbert Osborn’s “Fragments of Entomological History” has 
appeared and for convenience Part I and Part II have been put under one cover. 


The first part originally appeared in 1937 and is too well known to need more than 
a brief mention. It contains chapters on the entomology of the 19th century, the Federal 
Scrvice of Entomology, State entomologists and Experiment Station entomology, instruc- 
tion in the colleges, entomological societies and publications and notes on insect col- 
lections of importance. Brief biographical sketches of 595 entomologists, past and 
present, are given in connection with 367 portraits. 

The second part was intended for publication in 1942, but, due to the war, did not 
appear until 1946. In it most of the chapters of the first part are brought up to date. 
Additional chapters on the International Entomological Congresses (the first through 
seventh are discussed), Commemorative Events and Memorials, and Insecticides and 
Machinery have been added to the list. Thirty-six plates, mostly containing nine por- 
traits each, form a valuable part of the work. 

The reviewer feels that some of the personal correspondence should have been 
edited before publication and that inclusion in the book of the last paragraph on page 
171 is unfortunate. Thallium and its compounds have been largely abandoned as insec- 
ticides because of their extreme danger to the user. Thallium is absorbed through the 
skin and is cumulative in the human body and a small quantity is certain death. It 
would be well if the metal were completely outlawed for insecticidal and rodenticidal 


use.—E. A. Cuapin, U. S. National Museum, Washington, D. C. 


A MANUAL oF Sow. Funai. By Joseph C. Gilman. The Collegiate Press, Ames, Iowa. 
1945. ix + 392 pp., 135 figs. $5.00. 


Possibly as a result of the usual treatment in elementary botany texts, it has been 
too generally supposed that the economic importance of fungi derives almost entirely 
from the role of certain species in causing plant disease. In recent years, the spectacular 
work in antibiotics, the development of medical mycology, the realization of the part 
played by fungi in tropical deterioration and the increased attention to the activities 
of fungi as constant inhabitants of soils have done much to correct this misapprehension 
and treatises on these subjects are becoming available to students. The present volume 
is the successor to the valuable paper on soil fungi published by Gilman and Archer 
in 1937 and long out of print. The expansion may be judged by the fact that the 
number of pages has been more than tripled. 

What constitutes a soil fungus? The author recognizes the difficulty of answering 
this question and arbitrarily restricts his treatment to those species which have been 
isolated from the soil and cultivated on artificial media. It is recognized that other 
groups may prove to be important, but it is felt that our knowledge of their significance 
as soil organisms is not yet adequate to justify their inclusion. The treatment is almost 
wholly taxonomic, but any student who can learn to use this book intelligently can 
consult the special papers on fungous activities in soils far more effectively than would 
be possible without the basic taxonomic information. The extensive bibliography includes 
a number of titles which discuss the physiology and ecology of soil fungi. 

Practically all genera are represented by line drawings of a representative species. 
In most cases, these are helpful, but a number are of doubtful utility and a few are 
misleading. Some go back to Corda’s illustrations of a century ago. It is to be hoped 
that many of them may be replaced by new cuts when the time comes to issue a new 
edition. 
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A severe test for any book of this character is to use it in classwork. The reviewer 
has used this book in two classes and has found it to be one of the most helpful and 
generally consulted works on the reference shelf in the classroom—G. W. Martin, 
The State University of Iowa, Iowa City. 


MANoMETRIC TECHNIQUES AND RELATED METHODS FOR THE STUDY OF TISSUE 
Metaso.ism. By W. W. Umbreit, R. H. Burris, and J. F. Stauffer. Burgess Pub- 
lishing Co., Minneapolis, Minn., 1947. 203 pages, 42 figs. $3.50. 


The authors have indicated that this publication was written as a result of the need 
on the part of their students. The methods described are limited to those which they 
have found satisfactory, and which require only the equipment usually found in labora- 
tories engaged in biological research. The techniques described are those for the use of 
the Warburg constant volume respirometer, the differential manometer, and electro- 
metric techniques such as the dropping mercury electrode, and the determination of 
oxidation-reduction potentials. Chemical methods and special methods concerning 
metabolites and intermediates, as well as simple gas exchange, are adequately described. 
There is no mention of the Cartesian diver method or other micro-manometric tech- 
niques. 


This volume is highly satisfactory for a description of the more common mano- 
metric methods and their versatility. All of the required information concerning the 
use of instruments, the determination of constants and their significance, and the 
preparation of tissues and materials, seems to be included. One of its greater contribu- 
tions may be the recording of numerous suggestions, not ordinarily found in print, 
regarding manometric manipulations which usually can be learned only by working 
with an experienced individual. The possibility of using manometers without having the 
flasks attached by any means (springs, rubber bands) other than the friction produced 
by firm application, is not mentioned. This modification would eliminate creeping that 
may occur if the flasks were not completely tight or if the grease softened after the 
original fitting of the flasks, thus obviating the necessity of removing the flasks after the 
manometer has been in the water bath for a few minutes. 


Although the volume is designed as a workbook, it goes considerably further than 
that. The theoretical aspects of the equipment are more thoroughly discussed than 
might be expected, and in many instances a brief but helpful discussion on the basic 
problems to be studied, is included. One or more examples are given in those discus- 
sions which require mathematical treatment. Each chapter has a bibliography, and there 
is an adequate index. 


The reviewer feels that this volume can be of valuable service, not only to students, 
but to any laboratories which are involved in problems concerning gas exchange or 
phases of intermediate metabolism.—O. M. Ray, University of Notre Dame. 


FLeas of WesTERN NortH America, THEIR RELATION To THE Pustic HEALTH. 
By Clarence Andresen Hubbard. The Iowa State College Press, Ames, Iowa. 
1947. 533 pages, 236 text figures. $6.00. 


This rather large and beautifully bound volume is the second on fleas to appear 
from the Iowa State College Press, the first being the Fleas of Eastern United States 
by Irving Fox, published in 1940. The present work is divided into three parts: Part 
I, Introduction; Part II, Systematic Classification; and Part III, The Hosts of Western 
Rodent Fleas and Western Lagomorpha Fleas, Their Relation to Plague, Tularemia, 
Murine Typhus. 

Chapter 1 of Part I has the title of “Students of Western American Fleas, Their 
Contributions.” It consists of short biographical sketches and well reproduced photo- 
graphs of those who have contributed to the taxonomy of the Siphonaptera of Western 
North America. The presentation of these biographical sketches constitutes a rather 
novel but interesting departure from the usual procedure in larger taxonomic works. 
Chapter 2 is on “The Medical Importance of Fleas.” In it are included short but very 


e 
s- 
as 
an 
al 
]- 
d 
h 
d 
n 
e 
t 
1 


512 THE AMERICAN MipLANp NATURALIST [Vol. 38 


interesting histories of bubonic plague, typhus, and tulameria in North America. Chapter 
3 is on field and laboratory technique and contains the author's own story of his 
adventures in trapping the wild animal hosts and of his methods of preparation and 
study of the fleas themselves. The last chapter of Part I is on “The Anatomy of the 
Flea in Relation to its Taxonomy.” This is very short, covering less than three pages, 
and probably will prove disappointing to serious students of the Siphonaptera, particu- 
larly the description and figure of the male genitalia, which are incomplete and in- 
adequate. 


In Part II on “Systematic Classification” the author adopts the family arrangement 
of Ewing and Fox, but under these families the genera occurring in Western North 
America are first listed alphabetically. In the main body of the text, where the genera 
and species are described, the generic arrangement followed is chiefly according to 
Jordan. In this taxonomic treatment of the fleas the author has discarded the use of the 
subfamily and the subgenus. This to the reviewer is a step backward, not forward, in 
the advancement of the systematics of the group. In a group as large and as diversified 
as the fleas, two categories above the species level are not enough to express properly 
the relationships of the different elements as found in nature. To make matters worse, 
usually no mention is made in the text of these subfamilies and subgenera although some 
of the latter are restricted largely or entirely to Western North America. The draw- 
ings appearing in this section, though largely original, are too small. 


At the end of Part II two very useful distribution charts are given, one for the 
western fleas and one for the fleas of Eastern United States. The latter chart is based 
on records given by Irving Fox in his, Fleas of Eastern United States. In these charts 
the species are arranged alphabetically, as are the names of the states or provinces in 
which their presence or absence is indicated. 

Part III on “The Hosts of Western Rodent Fleas and Western Lagomorpha Fleas, 
Their Relation to Plague, Tularemia, Murine Typhus” is perhaps the most interesting 
part of the book. Certainly it is the part of most value to those engaged in public 
health work. Here the author gives not only short descriptions of many of the flea 
hosts, but their distribution, and frequently adds his own observations on their habits, 
which are presented in a very interesting manner. 


The latter part of Part III is devoted to a shorter consideration of the fleas of 
other groups of mammals than rodents and lagomorphs, some space being given also to 
those of man and birds. 


The bibliography given is short and includes articles published since July 1, 1939. 
It supplements that of Jellison and Good given in “Index to the Literature of Siphon- 
aptera of North America,” National Institute of Health Bulletin, No. 178. No less 
than four indices follow the bibliography: A synonymic index, a rapid index to west- 
ern fleas, western fleas indexed according to authors, and a general index. 

The volume on fleas here reviewed should make a valuable reference book, not 
only for specialists on the Siphonaptera, but fer public health officials, medical ento- 
mologists, and parasitologists. The price is very reasonable for these days of high costs 
in the printing trade. 


Before closing the reviewer takes the opportunity of calling to the attention of 
students of the Siphonaptera that this valuable contribution by Hubbard appeared too 
early to include any reference to a very important publication by Snodgrass, namely, 
“The Skeletal Anatomy of Fleas,” Smithsonian Miscellaneous Collections, vol. 104, 
no. 18 (1946). In this publication many of our false interpretations of the anatomy of 
fleas are corrected and for the first time the structure of the inner part of the male 
genitalia is properly displayed. Snodgrass’ contribution will make our future work on 
the taxonomy of fleas much more exacting but undoubtedly also much more useful. 
—H. E. Ewine, Bureau of Entomology and Plant Quarantine, U. S. Department of 
Agriculture. 
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